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Seven U.S. Marine Corps’ Curtiss “Falcons” in “V” formation. 
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DIRECT FROM MILLS 


Important Announcement of a New Plan 
for Marketing Aircraft Covering 






























HE largest manufacturers of 

fine, light fabrics, re-entering 
the aircraft field, offer to the industry, 
a perfect grade “A” covering, under 
a sales plan that has never before 
been attempted. By dealing direct 
with the manufacturer and eliminat- 
ing commissions and jobbers profits, 
this cloth has been made available at 
prices that will constitute a consider- 
able saving. 


During the World War, the United 
States Government was faced with 
the problem of building and equip- 
ping a huge fighting air force. One 
of the most important items was to 
develop through research and experi- 
ment a fabric made of cotton to cover 
airplanes and balloons. 


It was then that the War Depart- 
ment came to the Gosnold-Whitman 
Mills, with the result that the com- 
bined ingenuity of master craftsmen 
and technicians concentrated on de- 
veloping fabrics of lightness and 
strength. Finally, after many cloths 
of varied constructions had been 
woven and tested, a certain standard 
was established. This was to be 
known as Government Grade “A.” 


From that time on, throughout 
those years of the War, hundreds of 


thousands of yards of Grade “A” 
fabric were woven in these mills for 
the government. 


In the future, there will be a vast 
expansion in the building of airplanes 
and a wider margin of safety will be 
established with improved workman- 
ship all along the line. For this rea- 
son, the high standard of quality in 
the fabric must be maintained. 


The Whitman-Gosnold Mills is of- 
fering to the aircraft industry, 
SOLOTEX, as a Grade “A” cloth of 
highest quality. With yarns of long 
staple cotton, evenly spun, twisted to- 
gether and mercerized for strength, 
compactly woven, the quality of 
SOLOTEX is such that Whitman- 
Gosnold Mills guarantees it to con- 
sistently surpass Grade “A” require- 
ments by a wide margin. 


The assurance of unsurpassed 
quality and the saving afforded by 
the “direct to consumer” policy are 
factors which no user of aircraft 
covering can afford to overlook. 
Write or wire for samples and 
quotations. 


WHITMAN - GOSNOLD MILLS 
40 Worth Street, New York City 


SOLOTEX 


AIRCRAFT COVERING 
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now ready 


NEW FAIRCHILD CABIN MONOPLANE 


for six passengers and pilot 


Wasp engine »... top speed 140 m.p.h. 1.1. Pay load 1837 lbs. 





Here is a real money maker. Gives struction according to U. S. Army and 
you more pounds and more cubic feet of Navy specifications, slotted ailerons giving 
freight capacity than any other single en- qa hitherto unknown degree of lateral con- 
gine cabin plane. And speed? 140 m.p.h.! trol, wheel tail skid. This is the latest and 
Cruising range, 900 miles. Finally, the finest heavy-duty cabin plane. 


lowest list price of any plane of its class 


powered with a Wasp engine and com- A combination of payload capacity, 
pletely equipped. speed and airworthiness that should in- 


terest every operator and every business 
This new plane has all the proven Fair- ies tv 


child features which have made Fairchild 
the largest builder of single engine cabin 
planes—folding wings, materials and con- Write or wire for details. 


house considering an investment in air 


transportation service. 


The Fairchild Vas QZ Airplane Manufacturing 
kes: 


Ww Farmingdale, L. I., N.Y. 






SUBSIDIARY OF FAIRCHILD AVIATION Y CORPORATION 


FAIRCHILD 
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“Wasp” engines in Ford planes will be 
used in the Coast-to-Coast Rail-Airline of 
the Pennsylvania Railroad -Transcontin- 
ental Air Transport. 


Millions of miles of faithful service In fio o> 
military and commercial ships have proved 
the thoroughbred qualities of “Wasp” 











engines. Passengers will have the assur- = a. 
ance thatthe power plants behind which 7 e 
they ride embody the finest in modern -M 
design and workmanship— engines 
with and international reputation 


for leadership. 





THE 


PRATT & WHITNEY AIRCRAFT CO. 


HARTFORD poccaiactascttates atid 


Free 


) ts FBS, 
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Better go with Alexander 


Airplane selling presents attractive inducements at this stage of 
aviation development. It is the logical way toward participa- 
tion and growth in this rapidly expanding industry. 


Those who win Eaglerock distributor and dealer franchises 
have the satisfaction of selling an airplane which is not only 
an acknowledged leader, but backed by an institution that has 
shown itself capable of keeping pace with the industry. 


Alexander Aircraft Company maintains a group of sales 
promotion men who fly constantly, helping distributors and 
dealers realize more sales from their territories. It conducts 
a perpetual advertising campaign through national magazines, 
direct mail and motion pictures. It does everything possible 
to help its franchise holders build a sound organization. 


If you can attend the International Aircraft Show at 
Chicago, December 1 to 9, do so. It will be the largest 
and finest aircraft exposition ever held. Talk to our 
President, J. Don Alexander and our Vice-President 
in charge of sales, J. A. McInaney, about selling 
Eaglerocks. They will be with the Alexander Air- 
craft Company’s exhibit. 


Should you be unable to attend the show, communicate with 
your nearby distributor listed here. He will be glad to explain 
the Eaglerock sales organization to you. 


DISTRIBUTORS 


Calif. & Ariz—Aero Corporation of Calif., Western Ave. at 99th St., Los Angeles. 

W. N. Y.—Becker Flying Service, Inc., 250 Franklin St., Buffaio. 

W. Mo. & EL Kan.—Bennett Eaglerock Sales Co., 223 W. 12th St., Kansas City. 

B. C.—British Columbia Airways, Litd., 900 Fort St., . Véetoria. 

N. C., Vir., & D. C.—Charles Flying Service, Box 4%, North Side, Richmond, Va. 

8S. Ida.—Lionel Dean, Twin Falls. ex 

8S. Iowa—Dodson Aircraft Co., 512 8. Cottage Gtove, Kirksville, Mo. 

Wis.-——Hall Aircraft Corp., 101 Scott St., Wausau. 

N. E, Ind. & W. Ohio—Indiana-Ohio Aero Corp., 203 Carroll Bidg., Ft. Wayne. 

E. Wash. & N. Idaho—Inland Eaglerock Aircraft Co., Greenacres, Wash. 

Ind.—Ray Kuhl, Y. M. C. A., South Bend. 

Mich.—Kysor Eaglerock C€o., Niles. 

N. Y. & Vicinity—Arthur La Ree, 200 W. 42nd St., N. Y. C. 

Ala.—Major Aircraft Co., 712 Chandler Bldg., Atlanta. 

Me, N. H, Vt., BR. I., Conn, Mass., & Prov. of Quebec—Massachusetts Airways 
orp., 1597 Main St., Springfield, Mass. 

Alaska—Meals Eaglerock Sales Cu., Valdez. 

Minn.—Minnesota Aircraft Co., 406-6th Ave., Minneapolis. 

Ww. Heng & N. Ohio—Morris Flying Service, Municipal Airport, Aspinwall, Pitts- 
urgh. 

N. IlL—Jack Oates, Inc., 5161 W. Madison, Chicago. 

Ore.—Oregen Eaglerock Sales Co, 439 EB 46th St. N., Portland. 

N. Iowa—Pioneer Flyers, Inc., 24 Second St., N. E., Mason City. 

N. & 8S. Dak.—Rapid Air Lines, Inc, Ist NatL Bank Bidg., Rapid City. 

Fla.—Raymond Aircraft Co., Haldeman-Elder Airport, Lakeland. 

Nev.—Francis A, Riordon Fiying School, Ely. 

Utah—Rocky Mountain Flying Service, 125 E. 1st So. St., Salt Lake City. 

Md. & E. Penn.—K. W. Robertson Aircraft Sales, Rt. 5, Alexandria, Va. 

W. Va. & E. Ohio—tLyle H. Scott, 328 2nd St., Marietta, Ohio. 

Miss.—Sellers Motor Co., Box 622, Jackson. 

Okla, & Tex.—Panhandle-Southwest Airways Corp., R. 5, Oklahoma City. 

N. J.—Sulzberger Aircraft Sales Corp., % Kresge Dept. Store, Newark. 

Tenn. & Ark.—Tri-States Airways, % Bry Block Merc. Co., Memphis, Tenn. 

S. Il. & EK Mo.—vVon Hoffman Aircraft Co., 105 S. 9th St., St. Louis, Mo. 

W. Wash.—Washington Acronautical Corp., 768 Commerce St., Tacoma. 

N. Tex.—Wichita Fells Air Transpert Co., Inc., 1202 Staley Bldg., Wichita Falls. 

S. Car. & Ga.—wWilliams Flying Service, Box 1319, Greensville, S. C. 

Wyo.. Mont., W. Nebr. & N. Mex.—Wyoming Airways, Inc., Box 1112, Casper, Wyo. 


LAGOLAROOCK 
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LANDING SPEED 30 M.P.H. 
FULL LOAD TAKE-OFF F=-OX=-3==- 6 SEC. 


Art Last—the ideal training ship—the NEw SWALLOW 











T-P, with full Swallow Quality....Its performance is 
almost unbelievable—as sensational as its price..... 
Many pilots who have flown it say “you can’t believe 
it until you see it perform’’....We’ll prove it to you by 


thorough demonstrations at Chicago during the Show 


THE SWALLOW AIRPLANE CO. 
Ces oe Ces WICHITA, KANSAS fe fe fe 


THANK YOU for mentioning AVIATION 





AVIA! 
Notemiver 24, 1928 


TON 


In the Air — On the ae — On the Water 


a 


val orc 

Be 
from 
Engine 

Trouble 


HAS ALL ¥F 2S 











Here are three S-38’s, 
poised and ready for 
flight. Each Amphibion 
weighs six thousand 
pounds and each can 
take off from the ground 
in still air, with a two- 
ton useful load, after a 
ten-second run and then 
climb at the rate of 880 
feet per minute 


@_ The Sikorsky Amphibion has a guaranteed ceil- 
ing of over 20,000 feet; a guaranteed speed of more 
than 125 miles per hour; and is guaranteed to fly on 
one engine, with a pilot, mechanic, nine pas- 
sengers and gasoline for a five-hour flight. @ It 
has excellent maneuverability under all condi- 
tions, unusually quick take-off, fast climb and 


SIKORSKY & 


TWIN -MOTORED 


““ AMPHIBION = 


d 
WHERE 
you 
WISH 


ADVANTAGES 





This shows the Amphi- 
bion on the water's sur- 
face with the wheels 
drawn up beneath the 
lower wings, able to 
speed to the shore or to 
rise in still air, with a 
useful load of four 
thousand pounds, in 
sixteen seconds 











slow landing speed. @ In thoroughly tested meth- 
ods of construction, excellence of. materials and 
precision of workmanship, it is in the very front 
rank of airplane construction. The position of 
the motors, which are entirely separated from the 
cabin and the gas tanks, insures safety, visibility 
and comfort. 


ILLUSTRATED LITERATURE ON REQUEST 


SIKORSKY AVIATION CORPORATION 


COLLEGE POINT, LONG ISLAND, NEW YORK 
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AVIATION offers another service to its readers 


Books on aviation regardless of where published may 


HE following books were chosen 

in an effort to compile a concise 

list of the best of modern aero- 
nautical publications: 


AERODYNAMICS 


ARRODYRAIICS Ane AIRPLANE 
ESIGN. By Edward P. Warner (598 
ae eee Ree pa Rey 7.50 
Text on aerodynamics and its applications to 
airoplane desi divided into three parts; air- 
foils and airfoil combinations, performance cal- 
culations, maneuverability and stability. 1927 
(advanced student). 


APPLIED AERODYNAMICS. By Leon- 

ard Bairstow (565 pages).....++++++- $12.00 
Theoretical and practical aerodynamics as ap- 
plied to airplane design. 1920 (advanced). 


ANNUALS 


AIRCRAFT YEAR BOOK (551 ss, gaged.» 8 $5. * 
Publis the Aeronautical 
Commerce. the events, a B .. 
planes, and data on aircraft manufacturers for 
1927. Back issue obtainabile. 


AMERICAN AIRCRAFT waanenaneeniv 


176 pages) cccecccsccsccccccceeesers ; a. 


Directory ‘of. the. ‘aircraft industry by states and 
cities. Lists personnel of the various govern- 
ment bureaus, educational institutions, etc., 
data on aviation competitions and meets, land- 
ing fields and seaplane anchorages. 1928. Re 
visions published periodically. 


JANE’S ALL THE WORLD AIRCRAFT 

(534 pages) ..cccesccccccceseeees + + +$12.75 
Descriptions, photographs, and drawings of air- 
planes, engines, balloons and airships. 1927. 


WHO’S WHO IN AMERICAN AERO- 

| NAUTICS (200 pages, approximately)..$ 1.25 
Names and past activities of everyone connected 
with the aeronautical industry. 1928. 


eeeereee 


‘BALLOONS AND AIRSHIPS 


jibexdince. By Edward P .Warner 

C112 pages) ..ccecersecececesceces -$ 3.25 
Properties of the atmosphere and airship gases 
and their effects on free lighter-than-air craft. 
1926 (advanced). 


i ged DESIGN. By C. P. Burgess 
00 pages) 

Sete design and performance 

airships. 1927 (advanced student). 


PRESSURE AIRSHIPS. By Thomas L. 
— and W. Watters Pagon <—T 


due hacdEbecconcséscecogess $ 9.00 
of rigid 


See eee eee eee eee eeeetteeeeee 


es) 
Pn and construction of non-rigid and semi- 
rigid airships. 1927 (student). 


DESIGN AND CONSTRUCTION 


AIRPLANE DESIGN. AND _ CON- 
STRUCTION. By Otterine Pomilio 
(404 i. oc cueetgeakdusetkeeenss $ 5.00 

Design and construction of the airplane, per- 

formance calculations, and stress analysis. 

1919 (advanced). 


AIRPLANE STRUCTURES. By Alfred 

J. Pippard and Laurence J. Pritchard 

COD PEMEE) ccccccccecctsccccceccecs --$ 7.50 
Po Ag structures and stress analysis. 1919 
(advanced). 


DESIGN OF SCREW PROPELLERS. 


By Henry C. Watts (340 pages)...... $ 8.50 
heory, design and construction of airplane 
propellers. 1920 (advanced). 

*Prices include postage to points in the 


United States. Books may be sent C.O.D. 


be obtained through AVIATION’S book department. 


MODERN AIRCRAFT. By Victor W. 
ER Ra ee a $ 5.00 
Construction of airplanes and engines with de- 
scriptions of modern types. Data on aircraft 
accessories, airships and balloons, inspection, 
rigging, etc. 1927 (elementary student). 


ENGINES 


AIRCRAFT ENGINE INSTRUCTOR. 
By A. L. Dyke (372 pages)....--.. ey 
Handbook on construction, maintenance and re- 
ir of aircraft engines, engine accessories and 
instruments. 1928. 


AIRCRAFT POWER PLANTS. By Ed- 
ward T. Jones, Robert Insley. 4 
Caldwell, and Robert F. Kohr 


pages) 
Heat engines explained and compared, with 
practical notes om operating features. Design 
and construction of propellers, water ballast 
recovery. 1926 (advanced student). 


THE AIRPLANE ENGINE. By Lionel 

a. BEOOND 0656. GENER) 2.002 ccciceccces $ 6.00 
Theoretical and practical design of aircraft en- 
gines. 1922 (advanced). 


AIRPLANE ENGINE ENCYLOPEDIA. 

By Glenn D. Angle (547 pages) $ 
Descriptions, photographs, and drawings of air- 
craft engines up to 1921. 


TESTING OF HIGH SPEED AND IN- 

TERNAL COMBUSTION ENGINES. 

By Arthur W. Judge (392 pages)...... $ 7.50 
Engine tests apparatus, methods, and analysis 
of results with special reference to aircraft 
engines. 1924 (advanced). 


eeeeee 


FLYING INSTRUCTION 


AEROBATICS. By Horatio Barber (78 
DEED cccncedsenccceccecescéetngetnn’® $ 3.50 
Essential elements of flight instruction and 


more advanced evolutions such as looping, spin- 
ning, etc. Revised edition 1927 (student). 


GENERAL 


ABC OF FLIGHT. By W. Laurence 

LePage (141 pages) 
Beginner’s text on the fundamentals of flight, 
the airplane, flying instruction and- engines. 
1928 (elementary). 


AIRCRAFT HANDBOOK. By Fred H. 

Colvin and Henry F. Colvin (464 pages) .$ 4.00 
Care and rigging of airplanes, maintenance and 
servicing of engines, instruments, air commerce 
regulations, construction of airports. Revised 
edition 1928 (student). 


AIRMEN AND AIRCRAFT. By Henry 

Bin. MONE. CHEO WEED occ ccccscsceces $ 3.50 
Non-technical description of modern airplanes 
and of the instruction courses given in the 
military services, including accounts of various 
exploits of the air. 1926 (elementary). 


THE AIRPLANE SPEAKS. By Horatio 
Bee Gee MED cbicc ct ccddencons .50 
Non-technical description of the airplane and 
the theory of flight. Revised edition 1927 
(elementary). 
BOOK OF THE AEROPLANE. 
Laurence Pritchard (254 pages) ..--.. 3.00 


Short history of aviation, theory of the air- 

plane, ground organization, and engines. 1926 
(elementary). 

WINGED DEFENSE. By 
Mitchell (261 pages) 

The needs and opportunities for the aerial de- 

fence of the United States. 1921. 


William 


See e eee eeeeeeeeeeeeees 


INSTRUMENTS, NAVIGATION 
AND METEOROLOGY 


AERONAUTICAL METEOROLOGY. By 
Willis R. Gregg (144 pages) ......... $ 2.50 
Meteorological information supplied in conve- 
nient form for the pilot. 1925 
AIRCRAFT INSTRUMENTS. Thy Mowbert 
N. Eaton and others (269 pages)....$ 5.00 
Theory, construction and operation of modern 
aircraft instruments. 1926 (advanced student). 


LINE OF POSITION BOOK. By P. vy. 
- ane, shed pages) ase s Pina. « $ 2.50 
ecessary etails for t letermi 
celestial lines of position. 1928. —_— 
PRIMER OF AIR NAVIGATION. By 
H. Wimperis (128 pages)........ $ 2.50 
Navigation of the airplane, from ground or as 
tronomical observations. 1920 (elementary), 
PRINCIPLES OF AEROGRAPHY. By 


Alexander McAdie (318 7 eee 
Text on meteorology ineladiog cloud ae 
study of the atmosphere, forecasting, wate 


vapor, floods, frosts, etc. 
LAW 


AIRCRAFT AND COMMERCE IN WAR. 

By James N. Spaight (111 pages).. 
Non-technical discussion of internatic 
law. 1926 (elementary). 


LAW OF AVIATION. By Roland Fixel 


1927 (elementary), 


--$ 2.25 
air 


Se re = Ore 7.50 
—— om, national, and _ international 
aviation w. rations, insur: . 
etc. 1927. - — 

MATERIALS 
METALLURGY OF ALUMINUM AND 
ALUMINUM ALLOYS. By Robert S. 
Anderson (913 pages) .......e-scceces $10.00 


Mining, production, metallurgy physical prop- 
erties, corrosion, heat treatment, and _fabrica- 
tior of aluminum and its a'loys. 1925 (ad- 
vanced). 


MODEL AIRP.WANES 


BOY’S BOOK OF MODEL AERO. 
— By Francis A. Colilins (308 
WROTE - 400000 S dan ctatiiddninendeddscs 

How to build and fly model airplanes. 

(elementary). 


NARRATIVe 


EUROPEAN SKYWAYS. By Loewell 
Thomas (524 pages) 
A 25,000 mile air trip over Europe. 
FIRST WORLD FLIGHT. By Lowell 
CU Rae $ 
The U. S. Army world flight as related to the 
author by Lieutenants Smith, Wade, Harding, 
Nelson, Arnold, and Ogden. ‘1925. 
RECORD FLIGHTS. By Clarence Cham- 
berlin (286 pages) $ 2.50 
The author’s experiences in the air including 
his trans-Atlantic flight. 1928. 


SKYWARD. By Richard E. Byrd nt 


eee eee ett eee eeeeeee 


PE. dececccceacneunetaeteeddrecs > 3.50 
Early training, later experiences, and long 
flights of the author. 1928. 

WAR BIRDS (277 pages) ........+:-. $2 
Diary of an unknown aviator at the front. 
WE. By paseo A. Lindbergh (318 
GRGRED  0:0:60600bb6ekchiedeckebsscncece $ 
Flying experiences "of the author. 1927. 
OPERATIONS 
AIRPORTS AND AIRWAYS. By Donald 
Bh CEPR: GREE bcc dt écapdcncceece $ 5.00 


Airport location and construction; airport pub- 
licity’ airways and aids to aerial navigation. 


TRANSPORT > paaagcen By Archibald 
Black (245 7 $ 3. 
An analysis o 


eee errs eeeeeseet on 


, eenmneenad aviation and ‘its 


possibilities. 1926. 
PHOTOGRAPHY 

AERIAL PHOTOGRAPHS. By Dache 

M. Reeves (307 pages) .....c.eeeeees: $ 5.00 
Study and military application of aerial phote 
graphs. 1928 (student). 
AIRPLANE a a By Her- 

bert E. Ives (442 pages) ....-+...++- $ 4.00 
The airplane camera, ~ = developing 


1920. 


Book Department 


Aviation Publishing Corporation 
250 W. 57th Street, New York, N. Y. 


—, 


and printing. 
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THE NEW SPARTAN 


‘Designed to Be Safe—Built to STAY Safe” 


SAFETY is the criterion by which the airplane industry will be ultimately judged. 
Speed, economy, convenience, are assured. Safety alone is in question. 
With a full realization of this important fact, SPARTAN engineers set out to pro- 


duce an airplane SAFE in the extreme—a plane in which every detail contributing 
to safety should be perfected. 


We confidently assert that that aim has been accomplished. SPARTAN material 
are Grade A Army and Navy specifications throughout. Construction is most care- 
fully safeguarded in every detail. Tests are exhaustive an‘ conclusive. The 
WALTER 120/135 9-cylinder radial air-cooled engine represents the utmost in de- 
pendability. Control instruments and equipment are the latest and best. And finally, 
SPARTAN design has resulted in a ship so perfectly balanced that it will right and 
fly itself at any time that the controls are released. 


SPARTAN materials and construction have produced a ship which is not only safe 
when new but which will STAY safe through years of service. This perfected plane 
merits your prompt investigation. Write for our literature. 


SPARTAN AIRCRAFT COMPANY 


Tulsa Oklahama 





THANK YOU for mentioning AVIATION 



















AVIATI 
November 24, od 

















275.400 SPINOLES ~ 6/00 LOOMS 


NASHAWENA 
AIRPLANE 


FABRIC 


Guaranteed to meet all U.S. Army and 
Navy Specifications for Grade “A” 
























Mercerized Airplane Covering 


In making over 10,000,000 yards of 
airplane fabric for the U. S. Govern- 
ment during the World War, Nasha- 
wena has a substantial background of 
experience in aircraft requirements. 
Its enormous facilities and modern 
equipment afford a service that no 





large airplane builder can overlook. 


Wittum Waitm4an Company, Inc 


25 MADISON AVENUE, NEW YORK 





i 
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The Ford Stout Transport 


Plane, powered with three 
200 hp. Whirlwind Engines 





equipped with 


SCINTILLA 
Aircraft Magnetos 








SCINTILLA MAGNETO CO., INC. 
SIDNEY, NEW YORK 


Contractors to the U. S. Army and Navy 
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The airplane in which Orville Wright, on 
December 17, 1903, made the first success- 
Sul, sustained flight in a heavier-than-air 
machine at Kitty Hawk, North Carolina, 
was powered with a Wright Engine. 
N the three fundamentals 
—experimental engineer- 
ing, experience in engine build- 
ing, and proved performance— 
Wright gained, and the company 
which they founded has retained, aero- Public acceptance—public trust—has 
nautical engine leadership...The story of Wright brought with it the responsibility of leadership 
Engines is the story ot aeronautical achievement. | —responsibility to plane manufacturer, to air line 


Each distinct advance from Kitty Hawk in 1903 _ operator, to pilot, and to passenger. 


to the outfitting of the latest 
South Polar expedition of 

1929 has carried the sum total 
of Wright experience and the 
authority of its research. 
















" 





WRIGHT AERONAUTICAL CORPORATION, Paterson, N. J., U. S. A. 


CANADIAN WRIGHT LIMITED, Sole Licensees for Canada, Montreal 
AUTHORIZED PARTS DEALERS: Air Associates, Inc., Curtiss Field, Long Isiand, N. Y. tacino Aeromouve Corporation, Los Angeles, Cal. Stout Air Services, Inc., Dearborn, Mich. 
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Slotted Wings 


NUMBER of.,De .Havilland “Moths” and Avro 
A “Avians” with:Slotted wings have. been imported into 
this country, and in addition the. Navy. Department has 
equipped some of its planes with.’slots. THt_,opinions 
expressed thus far, however, by those who have piloted 
the slotted wing planes, vary widely as to the actual 
value of the slot device. 

The slotted wing has. been under development for many 
years. The idea. originated almost simultaneously in 
England and Germany, and a somewhat similar idea for 
slotted wings apparently was tried in the Argentine. The 
first slot devices extended the full length of the leading 
edge of the wing, and were manually operated. Later, 
aslot on the trailing edge was added. Wind tunnel tests, 
made with wings equipped with these slots, showed a 
great increase in the maximum angle of lift and a long 
postponement of the stalling point. However, the de- 
velopment of the slot device does not seem to have been 
pushed with much vigor, and, until the last year, com- 
paratively few planes were built to include slots. 

Last year, it was found that the device could be con- 
structed so that it would operate automatically. This dis- 
covery eliminated one of the greatest handicaps. With 
the hand operated type, it had been learned that when 
the pilot found himself in trouble, he would forget, or 
would be too busy to use the device. Thus, the slots were 
practically valueless when most needed. Some experi- 
ments have been conducted with a view to extending the 
automatic slots to cover the entire length of the wing. 
However, on the majority of the slotted wing planes, both 
here and abroad, the slots have been applied only to that 
portion of the leading edge in front of the ailerons. 

The benefits derived from the use of slots are hard to 
appraise. The majority of pilots who have flown planes 
equipped with them admit the value of the slot device, 
and say that maneuvers may be performed with such 
planes, which cannot be performed with others. At the 
same time, they say that they would just as soon fly planes 
without slots. The statements sound, and are, contra- 
dictory. Especially to the more experienced pilots, a plane 
fitted with slots feels peculiar. This is especially true in 
stunting. Many pilots also argue, that even though the 
slotted wing plane can be better controlled beyond the 
stalling point, yet, if the added control is used, the plane 

omes even more dangerous than one without the slot 
evice. 

When fitted to a plane with a thin wing section such 
asthe R. A. F. 15, the slots seem to be of greater value 
than they are on a plane employing a thick wing section 
with a high lift and a delayed stalling point. Improve- 
ments in the balance of planes and their control at all 
angles of attack have been made much more rapidly, and 
ave received greater attention than have wing slots. If 
the slot device is to be introduced successfully in this 
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country, it will have to show considerably greater ad- 
vantages than it does now. Both the theoretical aspect 
and the practical application will have to be developed 
greatly before the device is accepted readily by the manu- 


facturers and operators of modern types of planes. 





Local Aeronautical Exhibits 


ETROIT, last spring, had the courage to stage an 
indoor aeronautical show. From the standpoint of 
the industry the show was considered well worth while, 
even though the direct sales did not cover nearly the ex- 
penses of the exhibitors. From the point of view of the 
organizers of the show, it was highly successful also, since 
the receipts considerably exceeded the expenditures. As 
a result, the professional show organizers all over the 
country decided that the time was ripe for making money 
out of aeronautical shows, and the members of the indus- 
try were bombarded by demands to place exhibits in the 
shows of innumerable towns and villages. 

Good exhibits are an expensive form of “good will” ad- 
vertising, as far as manufacturers of aeronautical prod- 
ucts are concerned, and there was naturally a strong reac- 
tion to the pressure that was brought to bear. The indus- 
try, under the auspices of the Aeronautical Chamber of 
Commerce, met the situation by forming an exhibit com- 
pany of its own, and almost all of the manufacturers, 
large and small, took shares. The time was propitious, 
and the first exhibition to be held by the industry, through 
its own organization, is soon to be staged in Chicago. 
Profits, if there are any, will revert to the industry, and 
that is as it should be. 

In the meantime, it has been proved by Boston, Phila- 
delphia and other cities, that local aeronautical shows can 
be both worthwhile and successful financially. National 
and local shows, however, should not be confused as to 
their nature. National shows are staged by the aeronau- 
tical manufacturers either directly, or with the assistance 
of the local distributors. Local shows are run by and for 
the local dealers and distributors of planes and accessories. 
The expense to the manufacturers is nil, and the expense 
to the dealers is comparatively slight, especially if the 
shows are held during the fall or winter when work has 
slacked off a considerable amount, and equipment can be 
spared for show purposes. The gate receipts from a 
properly advertised local show are considerable and, be- 
sides the good will created, there is a possibility of con- 
tacts and direct sales to persons who might not be reached 
otherwise. 

Whether the industry through the Chamber of Com- 
merce should investigate and sanction these local shows is 
questionable, but it certainly should not discourage them 
as a matter of policy. It should be realized that local 
shows can do much good by gradually creating, wherever 
they are held, a greater sense of “air mindedness.” 
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Use of Monel Metal And 


ickel i AYirera 


By ROBERT J. MCKAY AND ROBERT WORTHINGTON 


Development and Research Department, The International Nickel Co. 


metal and nickel for parts of air craft, and to give 
designing engineers a brief review of the properties 
on which the use of these metals is based, these para- 
graphs have been written. Monel metal and nickel have 
certain valuable mechanical properties to which attention 
has not been sufficiently drawn in former publications. 
Therefore, in this article rather more emphasis is put on 
these properties than would otherwise be the case. 
Monel metal consists of 69 per cent. nickel, 28 per 
cent. copper, 2 per cent. iron, and 1 per cent. manganese, 
silicon and carbon. Both monel metal and nickel com- 
bine strength and stiffness with inherent resistance to 
the forms of corrosion encountered by airplane parts. 
This last characteristic is the most significant—the 
means of protection used with steel and the light alloys 
are not needed in the case of mone! metal and nickel; 
and, even more important, the weakening of structural 
parts that accompanies even the slightest amount of cor- 
rosion is avoided. They are not subject to the inter- 
crystalline embrittlement characteristic of cold-worked 
brass and of the light alloys, or to the pitting frequently 
occuring with the ferrous metals and the light metals. The 
assurance that pitting, or intercrystalline corrosion will 
not take place is particularly desirable in airplane con- 


T° view of recent developments in the use of monel 





Nuts, bolts, control parts and fittings made of monel metal 
and used in airplane construction. 


struction where weight must be kept down and close fig- 
uring on mechanical properties is necessary. The extent 
to which the strength of a metal part is lowered by pits is 
out of proportion to the actual decrease in section due to 
the pit; and in this fact lies the especial seriousness of it. 








A view of one of the all-monel metal pontoons made by 
Brewster & Co., showing the internal construction. This 
photograph was made before the hull covering was attached 


On a purely mechanical basis the light alloys and the 
steels would satisfy the greater part of the requirements 
of the airplane industry. It is due to the fact that these 
mechanical properties are often modified by chemical 
deterioration that consideration of the corrosion, resis- 
ing metals, with more stable, though sometimes at first 
glance, inferioir mechanical properties, is necessary. 

Monel metal and nickel are being used in some degree 
at the present time in airplane construction. One & 
ample is the use of exhaust manifolds by several prom: 
nent airplane manufacturers, a use dependent on the re 
sistance of monel metal and nickel to progressive oxidation 
in the high temperature range. Neither metal rusts, 0! 
course, and the oxide film that forms with heat effectively 
prevents further penetration. The form of these mail- 
folds has not been standardized ; flexible hose and welded 
and riveted construction have been used. 

The salt-water resistance of monel metal and nickel 
well known. The U. S. Navy has recently had built by 
Brewster & Co. two all-monel metal pontoons, for use ™ 
tropical waters, on Vought seaplanes. These floats 40 
not exceed the weight of analogous dural floats by 10 
per cent., and of course require no protective surfacing 
Gasoline tanks, both of the pressure and gravity typs 
have proven successful. No corrosion is experience 
In Australia, monel metal wheels, including rims, spokes, 
and hubs, are used. Monel metal strip has been success 
ful as sheathing on the leading edge of wooden propellers, 
and “Monel-plymetl” is used on instrument 00a 
Gasoline and oil lines and miscellaneous stamped fitting 
are very logical applications. 

In galvanic contact with the light metals and steels, 
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monel and nickel behave like copper, the brasses and the 
bronzes tending to accelerate corrosion of the light 
metals and steel. In good electrolytes like seawater, the 
use of two metals in contact is very dangerous. For 
parts in atmospheric exposure, also, the coupling of metals 
quite unlike in electrochemical behavior may be dan- 
gerous. Rainwater and moisture condensing on metal 
surfaces carry sufficient dissolved salts to make them 
definite electrolytes. Brass rivets, for instance, have been 


One of the all-monel metal seaplane floats recently completed by Brewster & Co. for the U. S. Navy. 





ardson' has stated recently that for steel .02 in. thick the 
weight of finish on both sides required by Navy speci- 
fications adds nearly six per cent. to the weight and that 
the corresponding increment for aluminum may be as 
much as 15 per cent. 

H. C. Kerr’ in a recent paper has pointed out a valuable 
relation between various materials in respect to their 
tensile strength per unit weight. We are reproducing his 
table and corresponding values for monel (from Mc- 


known to accelerate corrosion of dural sheet held by Adam): ey 
them in atmospheric exposures. It is possible to protect rs Dens. Dens.x1,000 
¢ by with paints the joint between dissimilar metals from cor- Music wire—0.01" 400,000 psi 7.85 51 
os rosion, where such a couple is necessary. ete steel high gored Ee . 
che . uralumin ; . 
} 3 proves of — are yy used as a Magnesiom alloy 34,000 175 19 
standard in airplane as well as other construction. Iu Alloy steel—htd. 100,000 7.85 12.7 
this article, comparisons between steel and monel and Mild steel—norm. 55,000 7.85 7.0 
Aluminum—ann’d 12,000 2.7 4.4 
Monel metal—ann’d 81,900 psi 8.8 9.3 
Monel metal—hard. 127,200 88 14.5 








Five sets of airplane wheels constructed entirely of monel 
metal, except for the internal rings which are of seamless 
nickel tubing. 


In addition to the relation given, and, in the opinion 
of the writers, even more important than this are some 
parallel properties—weight relations for proportional 
limit, endurance limit, corrosion-fatigue limit, and impact 
strength. The figures for mechanical properties given in 
the accompanying table have been drawn from the papers 
of D. H. McAdam.* The relative value of these several 
property-weight relations is difficult to judge, in fact, this 
depends on the particular parts of airplanes for which 
the metal is to be used, and no one of them may be con- 
sidered to the exclusion of the others. 

The endurance limit property is considered by the 
authors one of the most important. In most cases, a 
given stress repeated a great number of times causes 


oe nickel are fre . ; failure, and it is this stress which an airplane should be 
a lla steel a Pp po yeh gorme: ae ame built to withstand. The endurance limits for monel metal 
0 . tel ; : g 

10 resistance of monel to almost all forms of corrosion. “se ‘about 35,000 psi 

ing. a: among the uses where monel metal best fits S86 edlielcualiaaes 35.000 ye 

are those whe “Ii — ,000. : 
i coats is plese the lack of dependability of protective Cold-worked—35-50,000 (depending on the temper). 
kes, In some of the ordinary mechanical properties, the These are to be compared with a range of 14-18,000 
me medium steels do not come up to monel, some of the P*! for dural, varying with the temper. Values for car- 
sas highstrength alloy steels are better than monel. In im- 0M Steel are in the same range as those for monel and 
: 46 pact resistance (toughness ) manel in in ctly better Vary with heat treatment ; for alloy steels somewhat higher 
ngs than the commercial steels. Monel is a little over 10 per 1Richardson, E. A.—A. I. M. M. E. Tech, Publ. No. 94. (1928). 
H. C.—Trans. A. S. S. 7.13 (1927) 735. 


els, 





cent. heavier per unit volume than the run of steels, but 
th appreciable part of this difference is counteracted by 
the protective coatings necessary on steels. E. A. Rich- 


2Knerr, 

3McAdam, D. H. —Trans A .S. S. T. 11 (1927) 355; Proc. A. S. T. M. 
27 II (1927) 102; Proc. of International Congress for Testing Materials 
(1927); A. I. M. M. E. Tech. Publ. No. 58 (1928); Proc. A. S. T. M. 
28 (1928) preprint. 
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than these’ for tionel. Wheré the part is subject to 
fatigue stresses it is desirable to use the endurance limit 
rather than tensile strength, yield point, elastic limit or 
proporiional limit in computing safe working stresses. 
McAdam’s recent work on corrosion fatigue has at- 
attracted much deserved attention. It has been shown 
that a great many otherwise unexplained failures of 
metals are due to the combination of corrosion and 
fatigue which he has studied and measured quantitatively. 
While there are still gaps to be filled, our knowledge of 
this property, thanks largely to Mr. McAdam, is suffi- 
cient to make its measurement of great use in evaluating 
metals. 
The values for monel metal are: 
Fresh water 
Brackish seawater 


25,000 psi 
28,000 


The above corrosion fatigue limits for monél apply to ~ 


both work-hardened and annealed metal. Frém the stand- 
point of aeronautics, it is significant that its undesirable 
to have to cover the indefiniteness of safe working 
stresses by a large factor of safety; that due.to vibration 
there is a constant application of alternating stresses; 
and that vibrating exposure, considering that the metal 
surfaces are frequently covered with moisture, constitutes 
a virtual corrosion fatigue condition. 

Impact tests indicate that no common metal has higher 
impact resistance than monel and few consistently ap- 
proach it. Although a relationship usually exists between 
impact strength and tensile strength-ductility, this re- 
lationship differs numerically among different metals 
and among different heat and cold-work treatments. 
Izod values for monel run consistently between 100 and 
120 ft. lb., usually around 120. The carbon steels run 
lower, and the high strength steels considerably lower, in 
the hardened condition. The values for dural are around 
15 and 20 ft. lb. The impact resistance of a metal, a 





Three monel metal gasoline tanks for installation 
in aircraft. 


function of interparticle cohesion, particularly in the time 
relation (rate of particle adjustment to impact forces), is 
probably of much greater practical significance than gen- 
erally realized. Structural members of aircraft are con- 
tinually subject to stresses of an impact nature and re- 
sistance to these is of great importance. In the impact 
and weight relation monel stands at the top of the list. 


Strength 


Tensile str. Yield point Prop limit 
Cold-drawn, annealed 65-75,000 psi 25-35,000 psi : 
Hot-rolled or forged 85-90,000 35-50,000 32-48,000 psi 
Cold-worked, max. hard 127,000 82,000 
Spring wire 110-140,000 100-130,000 
Cast 65-80,000 30-40,000 


These values for monel (the strength of nickel is of 
the same order as that of monel) represent the range of 
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properties obtairied for métal*of “the given history, and 

in the case of cold-drawn metal, the ‘average of several 

rod specimens that, had undergone similar reduction jp 

the cold. Values lying within the range given above for 
annealed and cold-drawn apply to strip as well. Stre 

is increased by cold-work, and not by heat-treatment as 

in the case of steel and dural. The elastic limit for heat. 

treated dural is about 40,000 psi and for mild (.24 per 





Another view of one of the Navy's monel metal seaplane 
floats, showing the construction, Note the flanging of the 
frames and the lightening holes. 


cent. carbon) steel about 50,000 psi. As a basis for stress 
calculations, the elastic limit and proportional limit are 
better to use than yield point and much better than tensile 
strength. This is true because the relation between either 
tensile strength, or yield point, and either elastic limit, or 
proportional limit, is not a constant for all metals, or for 
a single metal of varying degrees of cold-work or heat- 
temper. Really, the comparison of two metals on the 
basis of their ultimate tensile strength is seldom justified. 
In the relation between strength in either torsion or 
compression and tensile strength, the properties of monel 
and nickel are not unlike those of steel. The breaking 
strength in torsion of hot-worked monel runs around 
62,000 psi and the proportional limit in torsion around 
25,000 psi. The proportional limit in compression for 
mone} ranges. from 25,000 to 60,000 psi or higher, de- 
pending on the heat and work-treatment. 


Ductility 
Elong. in 2” Red. Area 
Annealed 35-50% 60-70% 
Hot rolled 35-45 40-65 
Hard 15-25 
Cast 25-35 


These values apply to both monel and nickel. Both 
metals are very ductile in the annealed, hot-rolled, forged 
and cast states. The ductility of hard-tempered monel 1s 
good for most purposes; it is possible to use, for instance, 
thin gauge strip with high elastic limit for purposes with- 
out too difficult forming requirements. Half-hard meta 
can be given mild drawing operations successfully, and 
harder tempers may be stamped, blanked, etc., without 
danger of breaking. Spring-wire has sufficient ductility 
to permit it to be bent around its own diameter without 
cracking. 

The modulus of elasticity for monel is 26,000,000 psi 
for nickel 30-33,000,000 psi, for steel 30,000,000 psi, and 
for dural 10,000,000 psi. Neither monel nor nickei, 
therefore, will differ widely from steel in elastic rigidity 
in the case of individual parts of similar wall-thickness 
For parts of equal weight, however, the former are some- 
what less rigid than steel, and are considerably less rig 
than dural. In fact, it is the advantage the light-alloy: 
have in rigidity, by virtue of light weight, that is one ° 
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their remarkable properties, as R. S. Archer* has recently 
pointed out. Although the light metals in standard rolled 
shapes have this advantage over the heavier metals, there 
remains the very important practical fact that, by means 
of fabricated shapes, a “directional” rigidity is obtained 
with the metals of high inherent rigidity that may equal 
the rigidity of light-alloy construction of ordinary design. 
Brewster & Co. has constructed, with unusually intelli- 
gent conception and workmanship, all-monel pontoons 
that are a step in this direction. 


In plastic stiffness (dent and scratch resistance), 


which is a function largely of the inherent elastic limit, 
monel and nickel have, like steel, an advantage over the 
light metals, although the weight differential is partially 
compensating in favor of the latter. 


The density of monel is usually figured as 8.80 and 


nickel 8.84. Compared with values of 7.85 for iron and 
285 for dural, these appear high. Density is always con- 
sidered, however, in conjunction with other properties. 
One example, where the higher density of monel required 
no compensating property, was a tow cleat, for attach- 
ment on pontoons, made of lighter weight in monel than 
feasible with dural and of at least equal strength. There 
are probably other illustrations of the same point. 


1619 


The hardness of nickel is slightly less than that of 
monel. In the annealed condition, monel metal has a much 
greater hardness than annealed dural, copper, or alumi- 
num and considerably greater hardness than wrought 
iron, and this relationship remains roughly the same with 
increasing cold-work. Steel is somewhat harder than 
monel. 

Resistance to progressive oxidation at high tempera- 
tures is a property both monel metal and nickel possess. 
This, together with the fact that both metals retain sub- 
stantial strength at elevated temperatures, makes their use 
desirable at temperatures where steels deteriorate rather 
rapidly, and where the light metals are deficient in struc- 
tural strength. The airplane exhaust manifolds are 
examples of such use; when the plane is in operation the 
manifold is maintained at red-heat. The values given 
indicate :— 

room 600° F 800° F 1,000°F 
Monel, hot rolled 85,000 psi 82,000 78,000 60,000 


the change in tensile strength at elevated temperatures. 
The values for nickel are roughly similar. It is well to 
understand that tensile strength values obtained in tests 
at elevated temperatures must be given a very broad in- 
terpretation, since tensile strength itself is not a sound 






















































































Hardness basis for calculations in airplane work, and since short- 
Shore Rockwell time tests do not take into consideration the susceptibility 
Dead soft 16 aw oy 2 aed to “creep.” Monel metal and nickel retain their strength 
od - 19.20 69-73B in greater degree than carbon steels, most of the high 
%, hard 21-24 74_82B strength alloy steels, and any of the brasses and bronzes. 
Y, hard 25-30 83-89B The oxy-acetylene torch-welding of monel metal and 
% hard 31-35 90-93B nickel is readily accomplished after some experience, and 
Hard 36-40 94-97B if the differences in the procedure followed with other 
Full hard over 40 98B and over d d Al h 
Hot rolled metals are understood. A flame close to neutral on the 
“Archer, R. S.—S. A. E. Jowr. 23 (1928) 156. (Continued on page 1642) 
TENSILE | PROPCRTION- | CHARPY [ENOURANGL | 8 -ovoiuw FAIGUE LIMIT 
METAL TREATMENT DENS.| STRENGTH AL LIMIT IMPACT LIMIT — creel 
" Psi +D* Psi +D*!/ Ft ws.|=D Psi +D* Psi +D* Psi +D* 
annealed 88 81,900 | 9.3 | 25,000 | 28 35,000 | 4.0 
MONEL METAL | partially hard 83,000 | 9.4 | 40,000 | 4.5 | 63 | 72 ae yo 787 779,000 “33 
E. | hard 127,200 | 14.5 | 82,000 | 9.3 |51.4| 58 | 50,000 | 5.7 
NICKEL |_ annealed 8.84 | 77,600} 88 | 19,000 | 2.1 35,000 | 4.0 | 21,000- |2.4- | 20,000- |2.3- 
eee | hard 131,700 | 15. | 85,000 | 9.6 |65.8| 7.7 | 50,000 | 5.6 | 24,000) 2.7). 22,000 | 25 
COPPER | annealed 8.85 | 31,200 | 3.5 29.4| 33 | 10,000 | 1.1 
| hard 46,500 | 5.2 | 9,200 | 1.0 | 18 | 20| 17,000 | 19 
BRASS (70 - 30) |_annealed 8.5 | 45,000 | 5.3 36.8 | 4.3 
are _| hard _ 73,200 | 8.6 14.2| 1.7 
ALUMINUM __ annealed 2.7 | 12,600 | 4.7 6,000 | 2.2 |4000- |1.5-| 2,500- |.93- 
F | hard 20,800 | 7.7 | 10,500 | 39 161/60} 8000 | 30| 5,000) 18) 3500| 13 
DURALUMIN __annealed 2.85| 33,400 | 11.7| 15,100 | 5.3 14,000 | 4.9 | 7,000- |2.45|6,000- {2.1- 
ee tl | heat-treated 69,100 | 24.3} 36,800 | 13.0/10.1/ 3.5 18,000 | 63 9,000 |-3.15, 8000| 28 
STEEL (0.16% | water-quenched & drawn | 7.85| 65,700 | 8.3 | 37,200 | 4.7 | 54.7| 7.0| 35,000 | 4.5 | 20,000- |25-| 6,000- |.76- 
| 
| ___— CARBON) | at 900° F 23,000} 29} 9,000] 1.1 
STEEL (0.49% | water-quenched & drawn 7.85 | 110,900 | 14. | 65,800 | 8.4/ 19.4) 2.5} 53,000 | 6.7 | 20,000 | 2.55 
L CARBON) at 1000°F 
CHROME-VANADIUM | oil-quenched & drawn 7.85 | 150,600 | 19. | 87,500 | 11.| 17.7) 2.2| 68,000 | 8.6 | 18,000- |2.3- 
| _ STEEL at 1000°F 20,000| 2.5 
NICKEL STEEL water-quenched & drawn | 7.85 130,400 | 16.7; 90,700 | 11.5| 29 | 3.7 
| 3.7%) at 1000°F 
CHROME-NICKEL water-quenched & drawn 7.85 | 138,250 | 17.6} 96,700 | 12.3) 30.6; 3.9 
| __STEEL | at 1000°F 
CHROME-MOLYB. | oil-quenched & drawn 7.85 | 117,600 | 15.| 81,000 | 10.3| 39.6) 5.0 
| DENUM STEEL | at 1000 °F ; 
CHROMIUM IRON | oit-quenched & drawn 7.7 | 117,400 | 15.| 41,200 | 5.2] 13.4| 1.7| 54,000 | 7.0 | 36,000- |4.6- | 25,000- |3.2- 
14.5% (HIGH CARBON) | at 1290° F | 38,000| 48] 30,000) 38 





















































A table showing the mechanical properties and strength-weight ratios for monel metal and nickel as compared with 
those of other metals. The test values given are from McAdam. Wherever an asterisk appears in the table, tt indt- 


cates that the values should be multiplied by 1/1000. 
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Mark II] 


Production of This Four Cylinder Vertical Air Cooled Engine is 
Soon to be Started in the U,; nited States 


RODUCTION in the United States of the Cirrus 
p Mark III engine, now being used extensively 

abroad, is soon to be started by the American 
Cirrus Engine Co., New York, N. Y. Manufacturing 
rights have been obtained by the American company from 
A. D. C. Aircraft, Ltd., London, and arrangements are 
being made for the shipment to the United States of sev- 
eral complete engines and of a complete set of parts, both 
in the rough and finished. Tools and jigs also are to be 
shipped. 

Cirrus engines are now being produced in England at 
the rate of 20 a week and are being supplied to 25 dif- 
ferent countries. At least 25 of the Cirrus engines are 
now in use in the United States. The Cirrus engine is 
particularly well adapted to installation in two passenger 
training planes, or in two and three passenger light com- 
mercial planes. Application of this power plant to small 
twin engined and tri-engined planes is also an interesting 
possibility. 

The Cirrus Mark III is a four cylinder-in-line, vertical, 
air cooled engine, having a normal output of 85 b. hp. at 
1,900 r.p.m. and a maximum output of 95 b. hp. at 2,100 
r.p.m. The bore is 2.79 in., the stroke 3.3 in., the dis- 


Front and rear views of the Cirrus Mark III Engine 
showing adaptability to efficient installation and cowling. 


placement 81 cu. in., and the compression ratio is 5.4 
to 1. The weight of the engine dry is 280 lb. Its overall 
length is 29.5 in., overall height 23.3 in. and overall width 
12.25 in. Fuel consumption is .54 lb. per b. hp. hr. or 
approximately 7.65 gal. per hr., while the oil consumption 
is .0213 Ib. per b. hp. hr. 

Cylinders and cylinder heads are separate. The cylin- 
ders are constructed of cast iron and the heads of alumi- 
num alloy with air-cooling fins cast on each. The 
clinders are spigoted into the crankcase and into the heads. 


The joints between the cylinder and heads being made 
by copper and asbestos gaskets. The cylinder heads are 
easily removable without taking down the engine. The 
complete cylinder with head is secured to the crankcase 
by means of four studs projecting from the crankcase and 
passing through holes in the cylinder head. 

In the cylinder heads special bronze seats for the ex- 
haust and inlet valves are screwed, and expanded into 
position. The valve guides, which are a force fit in the 


A side view of the Circus Mark III engine. 


heads, are of phosphor bronze. Provision is made in 
each cylinder head for two spark plugs, two bronze 
screwed bushes being fitted. 

In the crown of each cylinder head, one inlet and one 
exhaust valve is fitted. Both valves are operated by 
means of push rods in conjunction with the tappet rods 
located in the upper part of the crankcase. The tappets 
are actuated directly by the camshaft. Rocker arms afe 
carried on a separate steel bracket, which is bolted to the 
top of the cylinder heads. 

The pistons are aluminum alloy castings, the crowns 
of which are adequately reinforced on the underside by 
cross webs. They are fitted with three piston rings of 
cast-iron. The lowest of these rings also acts as a scraper 
ring, as a groove is turned in the piston immediately below 
it, and a number of small holes are drilled around this 
groove through which oil can escape into the inside of 
the piston. This arrangement prevents any excess of 
on the cylinder walls from finding its way into the com 
bustion chamber. The hollow piston pin is of the full 
floating type. = 

The connecting rods are made from duralumin forgings 
of “H” section. The cap of the big end is secured to 
rod by two bolts, and the big ends are fitted with die-cast 

(Continued on page | 
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The Military V alue of 


Airships 


By Capt. F. L. M. BooruBy, R.N. (RET.) 


Fellow of the Royal Aeronautical Society 


are of no military value.” In the early days of the 

War, G. H. Q., France and the War Office were of 
the opinion that armored cars and tanks were also of “no 
military value.” Today, they are admittedly highly im- 
portant weapons. Similarly, with the lapse of a few 
more years, we may expect to see the airship take its 
proper place in the armament of the nation. 

After the World War it was unfortunate that no offi- 
cer with airship experience was appointed to the Air 
Council. Even today, no such officer has ever served on 
that body. The decision to abolish service airships was 
taken by men, who had no opportunity of understanding 
the harm they were doing, and the enormous amount of 
waste their decision would entail. They sincerely believed 
that the plane could undertake all the commercial air 
work required in the British Empire, and that they could 
build up a large reserve of aircraft by a system of sub- 
sidies. Today we see the result—20 commercial planes! 
It is no use crying over spilled milk. Let us see what can 
be done to put the matter right, and to restore the airship 
to the position, from which it should never have been 
ousted. 

Were a Committee of Enquiry into the Defects of Air- 
ships in the past to be appointed, we might expect it to 
enumerate the defects much as follows, and to suggest 
the accompanying remedies: 

(1) The airships employed by both the British and 
Germans were liable to destruction by incendiary bullets. 
Cause: The oxygen in the air and the hydrogen in the 
airship were separated from each other only by a layer 


[: is a more or less current saying today, that “airships 





The U. S. S. “Los Angeles” riding at the mooring mast erected on the U. S. S. “Patoka.” 


of fabric of paper thickness, and immediately came to- 
gether, when this layer was penetrated by a flaming pro- 
jectile. Remedy: If a layer of inert gas is interposed, 
between the oxygen in the air and the hydrogen in the 
gas bags, any of the existing types of incendiary bullets 
can be fired into the airship without igniting it. Such 
a supply of inert gas is present in the exhaust from the 
motors, which can be cleaned and cooled at a small ex- 
penditure of weight, and used for the purpose. The ob- 
jection to its use is that the gas is poisonous and precau- 
tions must be taken that it does not reach the living spaces. 
If helium is available it can be used without the latter 
objection. 

(2) Airships were liable to damage by anti-aircraft 
fire, supported by searchlights. Cause: Owing to the ne- 
cessity of airships returning to their bases in fine weather, 
to allow of their being placed in their sheds, raids took 
place mainly in anti-cyclonic weather with clear skies, 
which was most suitable for the operation of guns and 
searchlights. Had it been possible, raids would have been 
carried out in cyclonic weather with low lying clouds, 
which would have completely immobilized guns and search- 
lights. As it was, the anti-aircraft fire was not a serious 
menace to airships. Remedy: Mooring masts can now 
be made available for all airships, allowing operations in 
any weather. 

(3) Rigid airships broke in the air. One of these was 
the “Dixmude,” a ship of the L 70 class. ‘The R 38 
was a weaker imitation of the same class. Cause: the 
L 70 class was designed for high flying. For every 1,000 
(Continued on page 1632) 
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Announces I[nternational 
Air Conference Program 


Plane-Rail Transportation to Chicago Exposition 
Planned for Foreign Delegates 


WASHINGTON, D. C.—Details of the program for the International 
Civil Aeronautics Conference to be held in Washington, December 12, are 


announced by Leighton W. Rogers, executive officer. 


They embrace plans 


for meeting the foreign delegates on shipboard, transporting them by rail 
and plane to the International Aeronautics Exposition at Chicago, returning 
via the air to Washington, and after the Conference journeying to Kitty 
Hawk, N. C., to celebrate the 25th anniversary of power flight at the site 
of the Wright Brothers’ early experiments. The landing at New York and 


other ports of entry of the delegates who 
are coming from many countries engaging 
in commercial aeronautics will be facil- 
itated through the customs by Conference 
representatives. At New York, an office 
of the Reception Committee will be opened 
November 26 in the Hotel Roosevelt. 

Weather permitting, it is planned to 
provide free airplane transportation for 
Conference delegates and representatives 
from Cleveland to Chicago, and, on the 
return, from Chicago to Dayton. Uncer- 
tain weather conditions over the moun- 
tains at this time of year led to the change 
in plans to carry the delegation all the way 
from New York by air. 


Special Train from New York 


A special train will leave New York at 
6:30 P. M. Thursday, December 5, from 
the Pennsylvania Station. Arriving at 
8:50 o'clock the next morning, the party 
will be guests of the Cleveland Chamber 
of Commerce and the National Air Trans- 
port, Inc., before departing shortly after 
noon by plane for Chicago. The fleet of 
multi-engined airplanes for the Chicago 
trip will be gathered at the Cleveland air- 
port. In case of unfavorable flying 
weather, the trip will be continued by 
train. 

The Chicago exposition has designated 
Friday, December 7, as the day for special 
entertainment of Conference delegates. 
Nearly every type of American aircraft, 
both commercial and military, and engines, 
accessories, etc., will be viewed at the ex- 
position, which will show the most recent 
developments and progress in commercial 
aeronautics. There will also be European 
aircraft sent by manufacturers for ex- 
hibition. 


Banquet at the Sherman 


Entertainment throughout the day at 
Chicago will wind up with a banquet by 
the City of Chicago at the Sherman Hotel. 
The Conference airplanes will leave for 
Dayton, O., Saturday, December 8, or 
Sunday, December 9, weather permitting. 
If the weather prevents, a train will leave 
Sunday evening. 

Dayton, home city of the Wright 
Brothers and some of their first experi- 
ments, is celebrating the 25th anniversary 
of the first successful flight in a power- 





driven craft, made by Orville Wright at 
Kitty Hawk, Dec. 17, 1903. The city and 
the Chamber of Commerce will entertain 
the visitors, meeting them at the airport 
or railroad station and providing accom- 
modations. 

An opportunity will be provided for 
visits to the experimental laboratories of 
the Army Air Service, and in the evening 
a dinner and celebration for the Wright 
Brothers given by the City of Dayton will 
be attended by the visiting delegation. The 
special train to Washington is scheduled 
to arrive there about 1:30 P. M. Tuesday, 
December 11. 

Registering and depositing their creden- 
tials the same afternoon at the Conference 
headquarters in the United States Cham- 
ber of Commerce building, the members of 
the Conference will participate in the fol- 
lowing program: 


Tuesday, December 11—10 A.M. to 8 P.M., 
Registration and deposit of credentials at Con- 
ference headquarters . Wednesday, December 12 

: Gpeninr plenary session of the Con- 
12:30 P.M. to 2:00 F.M., luncheon; 
to 4:15 P.M.—sub-sessions of the 
Conference; 5:00 P.M., delegates received by the 
President at the White House; 9:00 P.M., recep- 
tion by the Secretary of Commerce, at the United 
States Chamber of Commerce Building. 


Plenary Session Thursday 


Thursday December 13—10 A.M., plenary ses- 
sion of the Conference; 12:30 P.M. to 2:00 
P.M., luncheon; 2:30 P.M. to 4:30 P.M., sub- 
sessions of the Conference; 8:30 P.M., “Twenty- 
five Years of Flight,” Washington Auditorium. 
Friday, December 14—10 A.M., plenary session 
of the Conference; 12:30 P.M. to 2:00 P.M., 
luncheon; 2:30 P.M. to 4:30 P.M., sub-sessions 
of the Conference; 8:00 P.M., banquet to mem- 
bers of the Conference by American dlegation. 

Saturday, December 15—10:30 A.M., Aerial 
Show at Bolling Field and Anacostia Naval Air 
Station by United States Army, Navy and Ma- 
rine Air Services; 12:30 P.M. to 2:00 P. M., 
luncheon; 2:45 , inspection of laboratories 
at United States Department of Commerce 
Bureau of Standards; 6:30 P.M., departure of 
delegation for exercises at Kitty Hawk, North 
Carolina, in commemoration of the twenty-fifth 
anniversary of the Wright Brothers’ first flight 
Monday, December 17—1 P.M. to 2: .M., 
ceremonies at Kitty Hawk, North Carolina; 
2:00 P. M., departure from Kitty Hawk on re- 
turn — Washington. Tuesday, December 18— 
7:00 A.M., arrival in Washington, disbandment. 
The delegation of foreign arid American mem- 
bers of the Conference will leave Washington by 
Steamer at 6:30 P.M., Saturday, December 15, 
proceeding down Chesapeake Bay to Old Point 
Comfort, near Norfolk, Va. They will arrive 
at 7 A. M., Sunday, December 16, and will spend 
that morning at the Chamberlain-Vanderbilt Ho- 
tel and visiting the Langley Memorial Aero- 
nautical Laboratories. 

Monday morning, December 17, the trip 
will be continued by boat and bus to Kitty 
Hawk, North Carolina, where the delegation 
will be guests at a luncheon of the Kill Devil 
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Joint Promotion 


Tried at Boston 


BOSTON, Mass.—Boston air. 
plane operators recently united 
their forces for the first time in a 
public advertising project to se. 
cure passengers to fly to the 
Yale-Princeton and Yale-Harvard 
games. Boston Airport Corp., Sky- 
ways, Inc., Old Colony Airways, 
and Dennison Airport Corp. had 
been attempting to book passen- 
gers independently. By publish- 
ing a combined advertisement in 
which each company paid accord- 
ing to the number of planes it 
had available for the game trips, 
a front page advertisement calling 
attention to a large advertisement 
on the sporting pages was pub- 
lished in the Boston Evening 
Transcript for several days. 














Hills Memorial Association. 

Monday, December 17, is the date of the 25th 
anniversary of the first flight. At Kill Devil 
Hills, scene of this flight, a cornerstone will be 
laid for a monument to be erected by the United 
States government. On the spot from which the 
first flight was made, a memorial is being placed 
by the National Aeronautic Association. The 
delegates will participate in both unveiling cere- 
monies. 

The party wll leave Kitty Hawk at 2 P.M, 
Monday, arriving in Washington early on Tues- 
day, December 18. 


Form Universal Flying 
Schools at Minneapolis 


MINNEAPOLIS, MINN.—Formation 
of Universal Flying Schools, with Willis 
J. Haviland of this city as its head, was 
announced here recently by L. H. Piper, 
president of the Universal Aviation Corp. 
the parent organization. 

The new company will take over all 
flying schools recently acquired in the 
merger of several airplane lines under the 
Universal Aviation Corp. These include 
Mid-Plane Sales & Transit Co. of Min- 
neapolis, Egyptian Airways school at 
Marion, IIl., and the Robertson School of 
Aviation at St. Louis. In addition, schools 
are being started immediately at Chicago 
and Cleveland, with others scheduled to be 
organized in the near future. 

Immediate improvement of facilities at 
all schools will proceed at once. A $25,000 
building is now being erected at Wold- 
Chamberlain Field here as part of the 
local flying school equipment. 


Patrician Attains 151.3 M.P.H. 





BRISTOL, PA—A speed of 151.3 m 
p.-h. is said to have been attained by the 
Patrician, Keystone’s new 18 passenget 
plane, in recent tests over a mea 
course here. 


Champion Salesmen Convene 





TOLEDO, O.—More than 150 Cham- 
pion Spark Plug salesmen convened No 
vember 19-23 at the company factory here 
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Easterners Buy 
Into Travel Air 





Contract Let for New Factory 
With Double Capacity 
Of Present Plant 





WICHITA, KAN.—Following recep- 
tion here of the announcement from New 
York that Hayden Stone and Co. has as- 
sumed a 50 per cent. ownership in Travel 
Air, word was given out locally that a 
contract had been let for a new factory 
that would have approximately twice the 
capacity of all present Travel Air 
equipment, to be built on Travel Air field. 
The company also plans to purchase the 
present airport, on which it is located, as 
soon as the city takes possession of its new 
640 acre airport. 

Officers of the new company will be the 
same as at present, the only change being 
that four representatives of eastern cap- 
italists will sit on the board of directors 
with the five Travel Air members already 
chosen. Walter Beech, president, has an- 
nounced that there will be no change in 
the management and conduct of the or- 
ganization. 

Organized in 1925 

Travel Air was formed in Wichita in 
January 1925 by Walter Innes, Lloyd 
Stearman, and Clyde V. Cessna. Since 
then Stearman and Cessna have each 
formed their own companies, each located 
in Wichita, and Innes is with Stearman. 
Present officers, in addition to President 
Beech, are: Thad C. Carver, Pratt, Kan., 
first vice president; J. H: Turner, Wichita, 
second vice president; W. R. Snook, 
Wichita, secretary; and C. G. Yankey, 
Wichita, treasurer. 

First production of the Travel Air fac- 
tory was centered on a light three place 
plane and a heavy duty five passenger 
plane. In December of 1926 the company 
moved to its present site on the airport, 


and last year completed a second factory 
unit. 


Slate Dirigible Nearly Ready 





LOS ANGELES, CALIF—All ma- 
chinery has been installed in the Slate ex- 
perimental all-metal dirigible, the bag is 
being filled with hydrogen, and it is hoped 
to attempt the test flights of this craft 
soon, according to Capt. Thomas Slate, 
designer. The dirigible is 212 ft. long, and 


. to carry 40 passengers with a crew of 
ve, 


Boyle Builds “Oriole” 





BALTIMORE, MD—A two seater, 
ual control monoplane, the “Oriole,” has 
been built in Baltimore by the Boyle Air- 
craft Corp. It is equipped with a 60 hp. 


air cooled engine, . * 
of 100 a, and is said to be capable 





Engine Export 
Figures Given 


WASHINGTON, D. C.—Air- 
craft engine export figures for 
August 1926 are announced by the 
Bureau of Foreign and Domestic 
Commerce Thirty-four engines 
with a total value of $114,355 were 
sold as follows: Germany, seven 
engines, worth $38,071; Canada, 
13, worth $62,359; Mexico, three, 
$345; Brazil, six, $4100; Hong 
Kong, four, $980; and Japan, one, 
$8,500. 











Pioneers of Aviation 
Form “Early Birds” 


— 


WASHINGTON, D. C.—The “Early 
Birds,” an association of pioneer airmen, 
has been instituted by P. S. B. Morriss 
of New York and Ernest Jones of Wash- 
ington and will hold its first annual meet- 
ing at Chicago, December 3, during the 
air show at that city. 

More than 200 are estimated to be eligi- 
ble for membership. Among those who 
have already signified interest in the or- 
ganization are: Brig. Gen. Benjamin D. 
Foulois, assistant chief of the Army Air 
Corps; Capt. George A. Gray, local rep- 
resentative of Pioneer Instrument Co.; 
Maj. Ernest Jones, of the Commerce De- 
partment; Maj. Thomas DeW. Milling, 
Office Chief of Air Corps; Miss Marjorie 
Stinson, sister of Eddie; Capt. Holden C. 
Richardson, Materiel Division, Bureau of 
Aeronautics; Comdr. John H. Towers, of 
the Navy; Clyde V. Cessna, Parker D. 
Cramer, Glenn H. Curtiss, Chas. H. Day, 
Ivan R. Gates, B. R. J. Hassell, E. M. 
Laird, Earle Ovington, Augustus Post, B. 
Russell Shaw, Walter J. Shaffer, and Igor 
Sikorsky. 


Issues Insurance Query 


NEW YORK, N. Y.—A special ques- 
tionnaire for those insurance applicants 
contemplating taking numerous airplane 
flights has been issued by the New York 
Life Insurance Co. The questionnaire is 
intended to elicit information regarding 
the number of flights planned, the period 
during which they are to be made, the 
type and passenger capacity of the plane, 
the type of license held by the pilot, the 
applicant’s intentions, if any, of becoming 
a pilot, etc. 


Hornets Power Hamiltons 





MINNEAPOLIS, MINN.—The new 
Hamilton all-metal monoplanes now in 
service on the Universal Air Lines pas- 
senger run between the Twin Cities and 
Chicago are equipped with Pratt & Whit- 
ney 500 hp. Hornet engines. These power 
plants give them a cruising speed of 125 
m.p.h. 


To Build Savoia 
Airplanes Here 





Mussolini Gives Permission for 


U. 8. Production of Ital- 
tan Craft 


NEW YORK, N. Y.—Savoia-Mar- 
chetti, internationally known design of 
flying boat and amphibian plane to which 
Italy is greatly indebted for her aero- 
nautic reputation, will be manufactured in 
the United States, according to an an- 
nouncement here that Premier Mussolini 
has given his consent to a_ contract 
whereby the American Aeronautical Corp., 
a recently chartered organization with of- 
fices in the Hecksher Building, becomes 
the holding party and will be in charge of 
production. 

The contract, work upon which was 
started nearly a year ago, was effected 
largely through the efforts of Anea Bossi, 
pioneer Italian aviator who has become an 
American citizen. 


To Use Wright Engines 


The Savoia-Marchetti planes will be 
powered with Wright engines. The con- 
tract provides that one of the largest fly- 
ing boats ever built, carrying 24 passen- 
gers in addition to its crew of three, will 
be produced here. It is planned to bring 
six of the Italian-made planes over for ex- 
hibition purposes, and one of the 24 pas- 
senger craft will probably be sent on a 
tour of the country. This plane is of twin 
hull construction and is powered by four 
engines. Among the craft to be imported 
are two amphibian and two six passenger 
flying boats. 

The board of directors will be announced 
within the coming week, Mr. Bossi said, 
and will include men prominent on Wall 
Street. Several factory sites on the north 
shore of Long Island are being considered 
with a view of starting production as soon 
as possible. 


Insurance Firms Use Air Mail 





NEW YORK, N. Y.—Use of the air 
mail to reduce the time factor in the in- 
surance business has been adopted by a 
number of companies, according to W. L. 
Crocker, president of the John Hancock 
Mutual Life Insurance Co. Not only does 
the air mail expedite the settlement of 
claims but it is used for the transmission 
of applications and policies. 


Plan European Aero Survey 


FARMINGDALE, L. I., N. Y.—Harold 
Caminez and David B. Caminez will leave 
for Europe the last week in November to 
make a survey of the aviation industry 
abroad. 
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Fairchild to Sell 
New Monoplanes 


Company Will Announce S liding 
Dealer Discount Sale 
at Show 


FARMINGDALE, L. I.—Two, four, 
and seven passenger monoplanes will be 
offered by the Fairchild Aviation Corp. in 
1929, according to reports at the plant 
here, with a sliding scale of dealer dis- 
counts enabling a selling plan favoring the 
plane agent. Prices of the new planes, 
which will be displayed at the Chicago 
show, will be announced at a dealers’ din- 
ner at the Stevens Hotel December 5. 

The Fairchild “21” is a two-place open- 
cockpit training plane with a top speed of 
105 m.p.h., a cruising speed of 90 m.p.h., 
and a landing speed of 40 mph. It is 
powered with an 80 hp. Genet engine and 
is reasonably priced. The plane provides 
an excellent range of vision from both 
cockpits which are close together for ease 
of communication between the two pas- 
sengers. The landing gear has been moved 
considerably forward of the center of 
gravity. It has an 8 ft. tread and a tail 
wheel has been substituted in place of the 
conventional tail skid. 


Whirlwind Powers “41” 


The Fairchild “41” is a four place cabin 
plane, finished after the manner of fine 
automobile interiors. It is powered with 
the Whirlwind engine and has a top speed 
of 130 mph. a cruising speed of 108 
m.p.h., and a landing speed of 49 m.p.h. 
The chief features of the design are the 
folding wings, comfort of the cabin, etc. 

The Fairchild “71” is a seven place 
cabin job, designed for transport work. 
Powered with a Pratt and Whitney Wasp, 
it has a high speed of 138 m.p.h., and car- 
ries a useful load of 2,700 lb. The out- 
standing features of the design are the 
folding wings, the spacious cabin, and the 
ready attachment of seaplane, ski or 
photographic equipment, which make it 
available for an extraordinary diversity 
of services. Within the last year Fair- 
child 71’s have flown over 1,250,000 mi. 


Whittle to Handle Navy 
Airship Building Detail 


AKRON, O—Lieut. George V. Whittle 
has been sent to Akron as the first rep- 
resentative of the U. S. naval bureau of 
aeronautics who will handle deiails inci- 
dent to construction work on the twe new 
dirigibles which the Goodyear-Zeppelin 
Corp. will build at Fulton Field, Aron 
Municipal Airport. 

Lieutenant Whittle does not come to 
Akron as a stranger. He was detailed 
here several years ago as inspector of 
naval aircraft. Since April, 1923, he has 
been on duty at the Lakehurst station. 


Siren Operates Flood Lights 


PITTSBURGH, PA.—The possibility 
of pilots turning on airport floodlights 
from their planes was illustrated at Bettis 
Field here when Westinghouse engineers 
threw a ground switch by means of sound 
waves emitted from a siren on their plane. 
The siren is operated by a wind motor. 
The sound waves are picked up on the 
ground by an electrical “ear,” through use 
of an apparatus that is effected by these 
waves the pilot is enabled to switch the 
lights on and off at will. 


Robertson Announces 
Changes in Personnel 


ST. LOUIS, MO.—Several promotions 
and additions to its personnel is announced 
by the Robertson Aircraft Corp. here. 

Harlan A. “Bud” Gurney has been ap- 
pointed operations manager for the cor- 
poration. Gurney, who has been with the 
Robertsons for five years, was chief air 
mail pilot before his promotion. 

Bert Ison, pilot of a tri-engined plane in 
the St. Louis-Chicago passenger service, a 
flier for 13 yr., has been named chief flying 
instructor in the Robertson Flying School, 
which is affiliated with the Robertson Air- 
craft Corp. 

R. D. Newton, formerly with Nicholas 
Beazley, is now an instructor in the Rob- 
ertson school. Newton has more than 2,000 
hr. to his credit. He conducted a flying 
circus in Missouri, Kansas, Oklahoma, and 
Arkansas last year. 


Sales are Announced 
Of Seven Eaglerocks 


COLORADO SPRINGS, COLO—An 
Eaglerock with Hisso “A” was shipped 
last week from the Alexander factory to 
Owen Meals, Alaska distributor of the 
ships at Valdez. It is his second Eagle- 
rock, and will be used in his passenger, 
sightseeing, and airmail service. 

At Oklahoma City, Okla., two OX-5 
Eaglerocks have been ordered by Cloyd 
P. Clevenger, author of Modern Flight, 
and Robert Garland, Tulsa oil man, as a 
starter for the flying school they have 
launched here. 

At Colorado Springs, a carload of four 
Eaglerocks with Hisso “A” engines was 
shipped last week to Mt. Vernon Airways, 
Eaglerock distributor at Alexandria, Va., 
E. W. Robertson, head of the company, 
declared the planes were already sold. 


Honolulu Fliers Get Trophy 


WASHINGTON, D. C—Lieutenant 
Lester J. Maitland and Albert F. Hegen- 
berger of the Army Air Corps, who made 
the non-stop flight from California to 
Honolulu in June, 1927, have been chosen 
to receive the Clarence H. Mackay trophy 
for the most meritous flight made by Army 
officers during that year, it is announced 
by F. Trubee Davison, Assistant Secretary 
of War. 
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Detroit Company 
To Plan Airports 


Showalter-A ssoctqtion A rranges 
Designing Service for 
Eight States 


DETROIT, MICH.—Organization of 
Showalter-Associates, airport planners, 
headed by Capt. Floyd Showalter, World 
War pilot, was recently announced here. 
The firm, for the time being, will confine 
its interest to the states of Michigan, 
New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Illinois, and ‘Iowa, it was 
said. 

Captain Showalter is a member of the 
U. S. Army Air Corps Reserve. Since 
the War he has been engaged in con- 
mercial aviation as an aircraft and air- 
port operator in the East and Middle West. 
During the past four years he has made a 
study of airport development problems, 

Showalter’s associates, Ralph F. Pinner 
and Raymond H. Wilcox, of Pinner and 
Wilcox, landscape engineers, J. Ivan Dise, 
architect, and John H. Schumann, elec- 
trical engineer, are all experienced in lines 
allied with airport development. 


Fairchild Monoplanes 
Ordered by Interstate 


CHICAGO, ILL—Interstate Airlines, 
Inc., announce that it has ordered a fleet 
of Fairchild six passenger cabin mono- 
planes equipped with Wasp engines for 
use on the Chicago-Atlanta service which 
it is inaugurating. 

On the initially opened Chicago-Evans- 
ville section, the passenger fares from 
Chicago will be $15.00 to Champaign, IIL; 
$23.00 to Terre Haute, Ind., and $36.00 
to Evansville, Ind. When the line is ex- 
tended the fares will be $48.00 to Nash- 
ville, Tenn.; $55.00 to Chattanooga, Tenn.; 
$65.00 to Atlanta, Ga.; $45.00 to St. Louis, 
Mo., and $40.00 to Louisville, Ky. 

The fares include transportation be- 
tween business district and local airport. 
The taxi air service planned at the various 
cities will be able to provide special flights 
for individuals and parties. 





An Omission 


Through omission of a printed 
line, a boxed article in our Octo- 
ber 13 issue headed “Air Lines 
Had Least Fatalities” incorrectly 
stated that 390 persons lost their 
lives in aviation accidents during 
the period January-June 1928. 
Addition of the omitted line cof- 
rects the sentence to read, “In 
this half year 390 accidents were 
reported in which 153 persons lost 
their lives...” 
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Three Services 
Plan a Merger 





Goose Airlines, Interstate Line, 
and Scenic Firm, Announce 


Combine 





CHICAGO, ILL.—Triple merger plans 
of the Gray Goose Air Lines, the Inter- 
state Air Lines of Chicago, and Scenic 
Airways, Inc., of Phoenix, Ariz., to be 
operated under a holding company known 
as the United Aviation Corp, is announced 
by Lawrence W. Scudder, head of the In- 
terstate and United companies. The con- 
trolling company will be incorporated for 
$20,000,000. 

The Interstate company began scheduled 
operations on November 10 as a passen- 
ger, freight, and mail line; the Gray Goose 
Lines is operating sightseeing planes; and 
the Scenic Airways, Inc., of Phoenix is 
functioning on a charter which allows a 
service covering the beauty spots of the 
Grand Canyon and Arizona. 

The new organization plans to engage 
in every branch of the aeronautical busi- 
ness, including the sale of oil, gas, me- 
chanical parts, repairs, and sightseeing 
service and aviation schools. 

Mr. C. T. Blackburn, vice president and 
general manager of the Interstate com- 
pany, announced that in addition to the 
triple merger other companies might join 
the consolidation and a definite report on 
these would be made later. 


Form New Company 
To Make Fuel Tanks 


—_—__—- 


LONG ISLAND CITY, N. Y.—Newly 
formed to manufacture aluminum fuel and 
oil tanks, the Streloff-Naughton Corp. 50 
William Street, announces it is prepared 
to build all-aluminum parts for planes ac- 
cording to specifications. Nicholas Streloff, 
president of the firm, has been engaged 
in the making of aluminum welded tanks 
for 14 yr. 

The company’s plant occupies 7,500 sq. 
ft. of floor space. It is fully equipped 
with new machinery, and the firm states 
it is amply financed to care for any size 
job. Mr. Streloff personally supervises 
the work. 

It is the plan of the Streloff-Naughton 
Corp. to cater to manufacturers of all 
types of airplanes. Prices, it is announced, 
will be offered on a moderate level. 


Brinsmead to Visit Show 





NEW YORK, N. Y.—According to a 
cable received by the Aeronautical Cham- 
ber of Commerce, Colonel Brinsmead, 
Girector of civil aviation for the Common- 
wealth cf Australia, will visit the Chi- 
ago exposition and attend the Interna- 
tional conference in Washington. 





Schools Select 


Weems System 


LOS ANGELES, CALIF. — 
Two aeronautical schools of the 
Pacific Coast, the Pacific Tech- 
nical University of San Diego, 
Calif., and the Warren School of 
Aeronautics, Los Angeles, Calif., 
announce that they have been 
licensed to instruct the Weems 
system of avigation. 

The method, invented by Lieut. 
Comdr. P. V. H. Weems, U. S. 
N., is said to be readily mastered 
by the beginner, and its propo- 
nents claim that the system makes 
it possible to work out the loca- 
tion of a plane or ship within 30 
sec. after taking observations. 











Boston Aero-Marine 
To Build Large Plane 


QUINCY, MASS.—A five-year lease of 
the Squantum Naval Aviation Base at 
this city has been taken by the Boston 
Aero-Marine Manufacturing Corp., which 
plans to build new types of all-metal air- 
craft and all-metal water gliders at the 
plant. Armin DeMuth, inventor, a director 
of the company, has made the announce- 
ment. 

The Victory Terminal Corp., the Boston 
Chamber of Commerce, and the Iver John- 
son Co., maker of sporting goods, revol- 
vers, rifles, etc., are interested in the new 
corporation. At this plant will be de- 
veloped a new plane with six engines, 
which is expected to be capable of making 
extraordinary speeds with a 40 passenger 
capacity with a cruising radius of 1,000 
mi. These planes, according to Mr. De- 
Muth, will carry two pilots and a radio 
operator and a cook and a steward for long 
passenger trips. 


Plan Fokker Factory 
At Los Angeles, Calif. 


LOS ANGELES, CALIF.—Following 
announcement from New York that Pa- 
cific Coast interests had acquired control 
of the Fokker Aircraft Corp. the an- 
nouncement has been made in Los Angeles 
that construction is to begin at an early 
date on a factory for building Fokker air- 
planes in Southern California. It is said 
that a total of $8,000,000 will probably be 
invested in the Los Angeles Fokker fac- 
tory within the next year or so. 

Plans for the expansion of Western Air 
Express transport lines, affiliated with the 
new Fokker organization, are said to con- 
template the early inauguration of pas- 
senger service east from Los Angeles to 
a point on the Missouri river, using F-10 
Fokker cabin planes. 


Turns 283 Barrel Rolls 
RACINE, WIS.—Ed Hedeen, transport 
pilot, recently turned 283 consecutive bar- 
rel rolls here, thus breaking the record of 
80 established by Thunder Johnson, St. 
Paul flier. Hedeen flew a stock Waco. 
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Named to Direct 
New York Show 


Anderson and Parsons Appointed 
to Manage Legion 


Exposition 





NEW YORK, N. Y.—Ranks of the 
American municipalities holding aero- 
nautical expositions will be joined by New 
York City when the New York Aviation 
Show opens here in the early part of 
February. Anderson and Parsons, Inc., 
has been appointed to take direct charge 
of the event which will be held at the 
Grand Central Palace February 6-13 in- 
clusive and will be the first air exposition 
to be conducted in the metropolis since 
1921. 

The New York Aviation Show had its 
inception some months ago when Aviators’ 
Post No. 743, American Legion, decided 
to sponsor and conduct a comprehensive 
and representative display of the latest 
types of aircraft, engines, and accessories 
in order to bring the millions of people in 
the largest of our cities to the realization 
of the great advance which aviation has 
made in recent years. 

A number of official bodies have been 
invited to cooperate with Aviators’ Post 
No. 743 for the success of the New York 
Aviation Show. Among these official 
bodies are the United States Post Office 
Department, the Department of Commerce, 
the Pan-American Union, the War and 
Navy Departments, and the United States 
Weather Bureau. The various branches 
of the municipal government of the City of 
New York have also been asked to co- 
operate and to participate in the exposi- 
tion, 


Displays in Three Classifications 


The various exhibits at the Grand Cen- 
tral Palace will be divided into three main 
classifications: general aircraft displays, 
including planes and balloons; accessories 
with airport equipment; educational and 
historical material and data. 

Committees have been formed to take 
charge of the various activities coincident 
with the Show. These committees in- 
clude the Honorary International Com- 
mittee; the Pan-American Committee, 
which includes many of the dignitaries of 
the 20 Pan-American nations; The Na- 
tional Committee; The General Publicity 
Committee, including aviation and radio 
editors. 


Lady Heath Insures Plane 





NEW YORK, N. Y.—Complete insur- 
ance protection will be carried on the Moth 
plane in which Lady Heath, holder of the 
world’s altitude record for light planes, 
will tour the United States. The flight 
has been underwritten by Barber & Bald- 
win, Inc., aviation underwriter of this 
city. 








. 
















































1626 











Trade Tips 


It Has Been Reported That— 


—A fifth hangar is to be built at the Oak- 
land Municipal Airport, according to the 
Board of Port Commissioners, and con- 
tracts for its construction will shortly be 
let. To cost approximately $75,000, the 
new structure will be 120 by 200 ft. in 
dimensions. 











—There is a noticeable impetus in the num- 
ber of inquiries which have been made at 
the office of the Department of Foreign 
and Domestic Commerce in Wellington, 
New Zealand, for catalogues, prices, agency 
propositions, etc., regarding American air- 
craft. 


—Pians for the first hangar at the Cin- 
cinnati Municipal Airport have been ap- 
proved by C. O. Sherril, city manager, and 
bids are to be asked as soon as possible. 
The structure is to be of brick and terra 
cotta with the dimensions 114 ft. by 112 
ft. and 27 ft. high. 


—The Watkins Manufacturing Co. of 
Wichita, of which F. A. Watkins is presi- 
dent, is planning the construction of an 
airplane factory building near the munici- 
pal airport at St. Paul, Minn. 


—Erection of a- 60 by 65 ft. hangar at 
Pocatello, Idaho, is announced by the East- 
ern Idaho Air Service, Inc. A shop and 
office building will be constructed adjoin- 
ing the hangar, it is announced. 


—Lake Airways, Inc., headed by H. W. 
Hughson of San Francisco, has been 
granted a 10 yr. lease by Lakeport, Calif., 
to develop a modern airport, including 
administration building and hangar, the 
structures to cost about $30,000. 


Vibrating Reeds Guide 
Pilot on True Course 


WASHINGTON, D. C—A vibrating 
reed device which is sensitive to the sig- 
nals sent out by radio beacons has been 
developed to indicate the true course for 
pilots flying in fog or above the clouds. 

The instrument consists of two white- 
tipped vibrating reeds mounted on the in- 
strument board of a shock-proof case. The 
reeds are attached to electro magnets 
which are connected to the plane’s radio 
set in place of the regular headset. Upon 
reception of a radio signal these reeds 
vibrate, and if the vertical lines produced 
by their white tips are equal in length the 
pilot knows he is on the course. 

Owing to the mechanical tuning of the 
reeds they are extremely free from the 
effects of all kinds of interference unless 
the interference is enough to block 
the tubes in the receiving set. The de- 
sign of several types of reed indicator unit 
is described in Research Paper No. 28 
of the Bureau of Standards, just pub- 
lished. 





Fliers Scatter 
Food for Birds 


LOS ANGELES, CALIF.— 
Army fliers from March Field, 
Calif., have scattered tons of grain 
over the hills of Hemet Valley in 
order to prevent thousands of 
game birds from starving due to 
lack of vegetation caused by wide- 
spread brush fires in that region, 
it is reported by the Izaak Walton 
League of America. 

Several tons of grain were pro- 
vided by the league members and 
the Army pilots have been mak- 
ing regular flights for this pur- 
pose over the devastated hills. 











Build Aero Engines 
At Indianapolis, Ind. 


INDIANAPOLIS, IND.—Development 
of a new airplane engine, designed es- 
pecially for commercial aircraft, has been 
announced by Louis Chevrolet, head of the 
Chevrolet Aircraft Corp., 141 West 10th 
St. This engine has been designed by Mr. 
Chevrolet and is being built under his 
supervision at the plant of the Merz En- 
gineering Co. It is vertical, four-cylinder, 
in line, air-cooled type, developing 80 hp. 
and weighing less than 300 Ib. The first 
engine is expected to be completed before 
March 1, and its production in Indianapolis 
will depend on further developments and 
tests. 

The Chevrolet Aircraft Corp. was in- 
corporated by Louis Chevrolet last May; 
his son Charles is associated with the 
company. Louis Chevrolet is also now on 
the technical staff of the Stutz Motor Co. 

The Merz Engineering Co. also an- 
nounces it has just completed an eight 
cylinder aviation engine to develop 50 hp. 
at 2,000 r.p.m., from the design of Lee 
Oldfield of Chicago. Satisfactory opera- 
tion has already been accomplished. 


Field Day at Selfridge 


DETROIT, MICH.—Approximately 50 
pilots of the Reserve Officers Association 
of Michigan recently held a field day at 
Selfridge Field. Capt. M. A. Sine, head 
of the organization’s air corps chapter, 
was in charge. Col. Charles H. Dan- 
forth, commanding officer of Selfridge 
Field, and Col. Frederick Knutsen, chief 
of staff, 85th Division, were guests at the 
exhibition. 


To Give Away Show Eaglerock 


COLORADO SPRINGS, COLO—An 
Eaglerock with Hisso “A” engine to be 
exhibited at the International Aircraft 
Show at Chicago was bought last week by 
the Chicago Post of the American Legion. 
It will be given away at an aviation dance 
sponsored by the Post during the show. 
Jack Oates, Northern Illinois distributor 
of Eaglerocks, made the sale. 
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Organizations Make 
Personnel Changes 


Several additions and changes in the 
personnel of various organizations haye 
recently been noted. They are as follows: 

Cor. Epwarp A. Deeps of Dayton, 0, 
a director of the Pratt & Whitney Aircraft 
Co., has been elected to a directorship in 
the National City Bank of New York 
City. 

Jack L. Rotitns has succeeded Charles 
Lukes as district manager for Aviation 
Service and Transport, Inc., Louisville, Ky, 
Mr. Rollins is a pilot. 

RicHarp Knox and Harotp PRESTON, 
pilots, have been added to the personnel 
of Capitol Airways, Inc., which operates 
Indianapolis-Louisville and Indianapolis. 
Detroit service. The two fliers were for- 
merly with the Indiana-Ohio Aero Corp, 
at Fort Wayne, Ind. 

Lieut. Witt1am F. Rorrer has been 
named president of the Peoria Aero Club, 
Peoria, Ill, succeeding Louis Davis, Jr, 
Other officers elected are: Oscar Horne, 
vice president ; Russert Mier, secretary- 
treasurer ; and CHARLES SCHWENK, assist- 
ant secretary-treasurer. 

Gooprich K. Murpny, formerly district 
manager at Hartford, Conn., for Colonial 
Air Transport, Inc., has been named traffic 
manager of Colonial Western Airways,- 
Inc., stationed at Buffalo, N. Y. Jouy 
F, WHEELOCK will succeed Murphy at the 
Hartford post, it is announced. 

FRANK ARMSTRONG, former manager 
of the St. Paul office of the Universal 
Air Lines, has been transferred to the 
Minneapolis office as assistant sales -man- 
ager of Mid-Plane Sales & Transit Co. 
He is succeeded in St. Paul by Fioyp 
HOcCKRIDGE. 


Open Rockford School 


ROCKFORD, ILL.—The Air Taxi Co. 
here recently opened the Rockford Avia- 
tion School at 100 West Jefferson Street. 
Jerry Martin is president of the company, 
while G. A. Anders is secretary and 
treasurer. 

Miss Evelyn Nicholas of Lincoln, Neb. 
has been engaged to teach girl students, 
Mr. Martin announces. Miss Nicholas 
will begin her work after the first of the 
year. 


Consolidateds for Buh! 


NEW YORK, N. Y.—Consolidated in- 
struments—tachometer, altimeter, oil pres- 
sure gauge, and oil temperature gauge— 
are announced as standard equipment on 
the Buhl Special Airsedan.. These prod- 
ucts are made by Consolidated Instrument 
Company of America, Inc., this city. 


Inspects Railway by Plane 


DETROIT, MICH.—Charles B. Sud- 
borough, vice president of the Pennsylvamia 
Railroad, has completed an air inspection 
trip of the railway’s properties. LeRoy 
Manning, chief of operations of Ford ait- 
planes, piloted the Ford plane used. 
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Cessna Plane Catches 
Business Man’s Train 





ST. LOUIS, MO.—An incident showing 
the advantage and speed of the airplane to 
the business man took place on November 
1, when Howard K. Richmond of New 
York City missed the Pennsylvania train, 
which leaves St. Louis for New York at 
noon, and chartered a plane from the Rob- 
ertson Aircraft Corp. to overtake the train. 
An important business meeting which re- 
quired Mr. Richmond to be in New York 
the next day necessitated his taking the 
plane. 

A Cessna plane, piloted by Bud Gurney, 
was used for the flight. Richmond left 
the airport here 1 hr., 45 min. after the 
train had departed. The plane reached 
Terre Haute, Ind., some 1 hr., 30 min. later 
before the train was due. Better time was 
made than was expected, for plans were 
to beat the train to Indianapolis rather 


‘than Terre Haute. Gurney was back on 
_ Lambert Field before dark. 


Los Angeles Airport 
Made Point of Entry 


LOS ANGELES, CALIF.—According 
to announcement of the United States 
Treasury Department, Los Angeles has 
been listed as an official point of entry 
into this country of foreign aircraft. This 
means that planes may now cross the 
Mexican Border and proceed without 
landing, to any airport within the city lim- 
its of Los Angeles for inspection by cus- 
tom officials. 

Owing to the difficulty of obtaining cus- 
toms inspectors for the many fields in the 
Los Angeles district, Cliff Henderson, di- 
rector of municipal airports for the City 
of Los Angeles, has asked the Secretary 
of the Treasury to name Mines Field as 
the only official port of clearance and entry 
for aircraft. 





Baltimore Buys 


Municipal Tract 


BALTIMORE, MD. — Five 
waterfront tracts, comprising ap- 
proximately 120 acres, have been 
eam by Baltimore for the 

oposed municipal airport at a 
cost of $584,000. River banks are 
included, promising facilities for 
Seaplanes. 

_Several more tracts within the 
city are to be purchased shortly. 
he contract for bulkheading, in- 
volving 6,000,000 cu. ft. of earth 
ad fill-in, is to be let within six 








ee 





St. Louis and Kansas City 
Bond Issues Are Nullified 


But Supreme Court Ruling is Based on Technical 
Point With Purpose Believed Valid 


JEFFERSON CITY, MO—Two municipal airport bond issues in the 
State of Missouri have been rendered invalid by a decision of the Missouri 
Supreme Court. The ruling, however, adds weight to the existing body of 
findings concerning the validity of municipal bonds when issued for the 
acquisition, construction, and maintenance of airports, according to the Aero- 


nautical Chamber of Commerce. 


The bond issue in question, a $2,000,000 authorization voted by the 
citizens of St. Louis, was declared invalid, the decision being based on a 





Rochester Included 
In Universal Routing 


MINNEAPOLIS, MINN.—Re-routing 
of the Universal Air Lines passenger serv- 
ice between the Twin Cities and Chicago 
in order to include the city of Rochester, 
Minn., home of the famous Mayo clinic, 
has been announced by officials of the com- 
pany here. The flying schedule was also 
changed. 

Under the new schedule, planes leave 
Minneapolis at noon, and St. Paul 10 min. 
later. They arrive at Rochester at 12:50 
P. M. and at Chicago at 3:30 P. M. The 
return trip leaves Chicago at 9 A. M., ar- 
riving at Rochester at 11:40, St. Paul at 
12:20 P. M. and Minneapolis at 12:30 
P. M. The change was made in order to 
accommodate the number of persons who 
visit Rochester from the East. No change 
was made in the flying schedule between 
Chicago and Cleveland. 


Galesburg Dedicates Airport 





GALESBURG, ILL.—The new 80 acre 
municipal airport was formally dedicated 
here recently with a squadron of eight 
planes from Chanute Field, Rantoul, IIL. 
participating in the ceremonies. A group 
of local business men sponsored and are 
financing the port until the municipality 
takes over the field. Present plans call for 
the addition of 50 acres to the trace. 


Baltimore Beacons Lighted 


——— 


BALTIMORE, MD.—Two airplane bea- 
were initially turned on November 15. One, 
of 2,000,000 candlepower, is visible for 30 
mi.; the other, of 1,000,000 candlepower, 
points directly toward Logan Field. The 
Standard Oil Co. of New Jersey donated 
the lights. 


technical point rather than the purpose of 
issue. By the same decision a $1,000,000 
issue voted by Kansas City becomes invalid. 
The court held that the cities had erred in 
not providing a ‘special registration of 
voters for the bond election, but has 
granted a rehearing of the case. New 
briefs will be filed. If the decision is not 
reversed new elections will be called by 
the two cities. 

Concerning the validity of the bonds, the 
court’s opinion, written by Judge W. T. 
Ragland, declared in part: 

“The question . . . is obviously a new 
one. The courts which have had occasion 
to consider it have, however, answered in 
the affirmative; and no court of last re- 
sort, so far as we are advised, has ever 
held to the contrary. Not only that, but 
the function involved is given tacit recog- 
nition in numerous statutory enactments, 
both state and Federal. We have no doubt 
of the soundness of the view which ob- 
tains. 


Judge Draws Parallel 


“An airport, with its beacons, landing 
fields, runways, and hangars, is analogous 
to a harbor, with its lights, wharves and 
docks. The one is the landing place and 
haven of the ships that navigate the water ; 
the other, those that navigate the air... . 
If the ownership and maintenance of one 
fall within the scope of municipal govern- 
ment, it would seem that the other must 
necessarily do so.” 


Vote to Improve Omaha Field 





OMAHA, NEB—Omaha’s municipal 
airport is to be improved at a cost of 
$250,000. The project, which provides for 
the issuance of $50,000 worth of bonds 
annually for five years, was at first re- 
ported defeated by 42 votes at the recent 
election, but the ballots cast by absentee 
voters. saved it. Plans for improvements 
are already under way. The city will re- 
tain control of the field, according to Com- 
missioner Dean Noyes, in charge. 
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Robertson Opens 
New Air Service 


New Kansas City-St. Louis Line 
Connects With Service 
to Chicago 


ST. LOUIS, MO.—Air passenger serv- 
ice between St. Louis and Kansas City, 
Mo., was inaugurated November 15 by the 
Robertson Aircraft Corp. unit of the 
Universal Air Lines System. The service 
connects with that between this city and 
Chicago, which has been revised to enable 
a seven hour schedule between Chicago 
and Kansas City, and service, furthermore, 
has been placed on a seven rather than 
six day schedule. 

The new air line is a link of the trans- 
continental train-plane service being 
formed by the Universal Air Lines, a re- 
cently organized $7,000,000 concern. The 
completed coast-to-coast air line is ex- 
pected to be in operation the early part 
of 1929. 

Four place Ryan Brougham airplanes 
equipped with landing lights, Whirlwind 
engines, and having a cruising speed of 90 
m.p.h., are temporarily being used on the 
Kansas City-St. Louis service. The Ford 
planes having a capacity of 12 passengers 
are continuing in service between here and 
Chicago. 


To Use Four Fokkers 


Four 12 passenger Fokker planes will be 
put in operation by the Robertson Aircraft 
Corp. in Spring when service between 
Kansas City and Columbus, O., via St. 
Louis will be opened. Passengers leaving 
Kansas City by plane in the morning will 
arrive at Columbus the same afternoon in 
time to board fast trains for the East. Con- 
nections will be made with the Western 
Air Express at Kansas City on the west- 
bound trip where Fokker planes will run 
to Los Angeles. The Fokker planes will 
be equipped with Wasp engines, riding 
chairs, radio in each plane, buffet, lavatory 
with running hot and cold water, ash trays, 
and cabin boys. 

The new airline also makes connections 
at Chicago with the Universal service be- 
tween Chicago and Cleveland. Passengers 
leaving Kansas City in the morning may 
be in Cleveland at 7:45 that night by 
making connections with the plane leaving 
Chicago at 4:00 P. M. daily for Cleve- 
land. Planes leave Cleveland at 6:50 
A. M., arriving Chicago at 8:35 A. M. 


Schedule Announced 


The schedule for the Kansas City-St. 
Louis air service is as follows: Planes 
leave Kansas City Municipal Airport at 
8:30 A. M.; arrive here at 11:10 A. M.; 
changing to the tri-engined plane, passen- 
gers leave St. Louis at 12:30 P. M. and 
arrive at Chicago three hours later. On 
the westbound trip, planes leave Chicago 
daily at 9 A. M. and arrive here at 12:15 





Air Safety Law 
For Sioux City 


SIOUX CITY, IA.—The city 
council has adopted its first air 
safety ordinance intended to pro- 
tect both fliers and residents of 
the city. Prohibition of stunt 
flying, dropping of handbills and 
other articles, except over desig- 
nated sections of the city, and 
operation of planes by inexperi- 
enced or unlicensed pilots, par- 
ticularly passenger carrying 
planes, are principal features of 
the ruling. All flights above the 
city must be made at a minimum 
of 2,000 ft. 











P. M. Departure for Kansas City is at 
2:15 P. M.; with arrival at 5 P. M. 

The fare on the Kansas City-St. Louis 
air route is the same as on the Chicago 
run, $30 one way, $55 round trip. From 
Kansas City to Chicago, the fare is $55 
one way or $105 round trip. The distance 
between Kansas City and St. Louis is ap- 
proximately 226 mi. 

Business men who make a round trip via 
plane between Kansas City and St. Louis 
save 9 hr. 20 min. If they go via air be- 
tween Kansas City and Cleveland, then 
transfer to train for New York, they will 
save 16 hr. 45 min. on the round trip basis. 
On the round trip flight between St. Louis 
and New York, 9 hr. 5 min. can be saved; 
between Kansas City and Chicago, 8 hr., 
20 min.; between Dallas and Chicago, 5 hr., 
20 min.; and between St. Louis and Chi- 
cago, 6 hr., 45 min., according to esti- 
mates. 


Service Inaugurated 
On Wichita-Tulsa Line 


WICHITA, KAN.—An air passenger 
line from Wichita to Tulsa was started on 
November 15 by the Air Transportation 
Co. of Wichita. Newspapermen were the 
first passengers. Two round trips are 
made daily, one in the morning and the 
other in the afternoon. The air journey 
takes 1 hr., 15 min. 

A six passenger Travel Air monoplane 
and a Laird cabin biplane are in service 
now and if business warrants another 
Travel Air will be used. When the service 
opened between the two cities more than 
150 passages had been reserved. I. M. 
McConaughey piloted the first plane out of 
Wichita. N. L. Sifers is manager of the 
concern. 


Daily Service for Coast Line 


WASHINGTON, D. C.—Additional 
service will be offered over the Seattle- 
Los Angeles air mail route beginning De- 
cember 1, according to Acting Postmaster 
General Glover. This route will thereafter 
be operated on a daily rather than “daily 
except Monday” schedule as at present. 
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Activity Reported 
At Hoosier Field 


Indianapolis Records 90,000 
M1. of Flying Without 


Serious Accident 


INDIANAPOLIS, IND.—Hoosier Air. 
port, in a recent report to the Department 
of Commerce covering a six-month period, 
states that its pilots flew more than 99 
hr., a total of 6,743 flights, or 90,000 mi. 
carried 7,420 passengers and trained 33 
students—all without a serious accident. 
The four pilots are Bob Shank, airport 
president, whose total time is now 350 
hr.; Harold C. Brooks, secretary-treasurer, 
3,300 hr.; Capt. Earl W. Sweeney, in- 
structor, 3,000 hr.; and Orville L. Grimes, 
1,800 hr. 

The Hoosier Airport, located northwest 
of the city at Kessler Boulevard and 
Lafayette Road, was started about a year 
ago by Bob Shank and Harold Brooks, 
who have been pilots since 1914 and 1916, 
respectively. Shank was one of the first 
three pilots in the air mail service when 
the New-York Washington line was first 
established; before coming here he op- 
erated a field at Huntington, W. Va. 


Housing for 16 Planes 


Hoosier field has two hangars, accom- 
modating 16 planes, an office building, with 
pilot quarters, and a repair shop. Plane 
equipment consists of six OX-5 Travel 
Air biplanes for passenger carrying ; a new 
Travel Air cabin monoplane equipped with 
a Whirlwind; also three student training 
planes and two reserve planes. Hoosier 
is distributor for Travel Air in Indiana, 
Kentucky, and a part of Illinois and West 
Virginia, and has sold 26 biplanes in the 
six month period covered in the above 
mentioned report. 


Flint and Pontiac Get Service 


WASHINGTON, D. C.—Fiint and 
Pontiac, Mich., will be embraced in the 
air mail system beginning December 1, ac- 
cording to W. Irving Glover, Acting Post- 
master General. Pontiac will be included 
by an extension of the route from Detroit, 
making Pontiac the terminal of the line, 
which at present runs from Chicago to 
Detroit via South Bend, Ind., Kalamazoo, 
Battle Creek, Jackson, and Ann Arbor, 
Mich. Flint will be included on the north- 
ern leg of the Michigan system by a diver- 
sion between Lansing and Saganaw. 


Record Day at Newark 


NEWARK, N. J.—Approximately 500 
persons were taken for airplane rides at 
the Newark airport here Sunday, Novem 
ber 18, in the biggest day the municipal 
field has had since it was opened Oc 
tober 1. 
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Ann Arbor Develops 
New Municipal Field 


——————_- 


ANN ARBOR, MICH.—The newly 
dedicated municipal airport here promises 
to become one of the finest fields in the 
state. Located on the State Street Road 
three miles south of the old stadium, the 
tract includes 115 acres of smooth turfed, 
naturally drained land which has been 
cleared of obstructions. 

An all steel hangar with a concrete floor 
has been erected to store visiting planes as 
well as those owned locally. Runways 300 
ft. wide and 2,500 ft. long extending north- 
west and southwest have been laid out and 
conditioned. The ground in front of the 
hangar and leading from the runways will 
be graveled. 

Boundary lights, a ceiling projector, and 
a beacon are expected to be installed as 
rapidly as plans can be completed in prep- 
aration for night flying. Since July 15 
Ann Arbor has enjoyed air mail service. 


Pitcairn Line to Miami 
Will Open December 1 


WASHINGTON, D. C.+—Air mail 
service between Atlanta, Ga., and Miami, 
Fla, via Jacksonville, Fla., becomes ef- 
fective December 1, according to an an- 
nouncement by the Post Office Depart- 
ment, which has contracted with Pitcairn 
Aviation, Inc. to carry the mail. The 
schedule follows: 

Southbound—Leave Atlanta, 6:45 A.M., 
leave Jacksonville, 9:55 A.M., arrive 
Miami, 1:30 P.M. Northbound—Leave 
Miami, 11:05 A.M., leave Jacksonville, 
2:50 P.M., arrive Atlanta, 5.50 P.M. 

The schedule affords connection with the 
New York-Atlanta air mail service, as well 


the transcontinental route. 


Mast Hazard at Lunken 





CINCINNATI, O.—Fliers visiting Lun- 
ken Airport are warned of an 80 ft. mast 
erected in the northwest corner of the field. 
This mast will be lighted at night and in 
“thick” weather. It is erected for use in 
unloading railroad cars which will bring 
supplies for building the levee to protect 
the new municipal airport. 


Kanas City Issues Booklet 


KANSAS CITY, MO.—Through Rob- 
ert M. Burtt, aeronautical activities di- 
rector, the Kansas City Chamber of Com- 
merce is issuing a booklet entitled, 
America’s Most Convenient Airport,” 
therein describing the new municipal field 
and Kansas City as an aviation center. 


Ft. Wayne Beacon Installed 





: FT. \WAYNE, IND—A beacon of 
500,000 candlepower has been installed on 


the 81 ft. tower at the Paul Baer Munici- 
pal Airport. 





_ Radio Tried on 
Universal Plane 


MINNEAPOLIS, MINN— 
Radio equipment for receiving 
hourly weather reports en route 
has been installed on a plane of 
the Universal Air Lines system, 
flying between this city and Chi- 
cago. The experiment will be 
studied closely, for company of- 
ficials feel such equipment will be 
essential for use on the New 
York-Chicago service planned by 
the firm. Reports will be es- 
pecially needed during the cross- 
ing of the Appalachian Mountain 
district. 











Records Made Over 
Airways in Mid-West 


CHICAGO, ILL.—Eddie Middagh es- 
tablished a westbound record for mail 
planes between Chicago and Minneapolis, 
when he covered the route in one of the 
Northwest Airways’ planes with five pas- 
sengers, mail, and pictures of the ill-fated 
liner Vestris in 2 hr., 42 min.—a saving in 
time over the regular schedule of 1 hr., 28 
min. 

Breaking all previous company records 
a Stout Air Service Ford passenger plane 
recently flew from Chicago to Detroit, a 
distance of approximately 250 mi. in 1 hr., 
48 min.—40 min. less than the best previous 
time. The craft, which carried nine pas- 
sengers, was aided in its flight by strong 
tail winds, 


Prepare 12 Airway Bulletins 





WASHINGTON, D. C.—Twelve new 
Airway Bulletins, recently compiled and 
now in the process of publication, will soon 
be available on request. They are: 455. 
Barstow, Calif. 456. Pratt, Kan. 457. 
Hutchison, Kan. 458. South Bend, Ind. 
459. Ottawa, Kan. 460. Gary, Ind. 461. 
Silverton, Ore. 462. Wichita Falls, Tex. 
463. Lakehurst, N. J. 464. Waynesburg, 
Pa. 465. Rockwell City, Ia. 466. Olivet, 
Kan. 


Plane Service at Granby 





SPRINGFIELD, MASS.—M. I. Ayres 
of this city on April 15 will inaugurate 
an aviation school and commercial service 
at a new flying field at Granby, Mass. A 
hangar with accommodations for six planes 
is reported to be nearing completion. 


Santa Monica Lets Contract 


SANTA MONICA, CALIF.—Contract 
has been let to A. D. Paschall, 1661 For- 
est Avenue, for construction of two air- 
plane hangars at Clover Municipal Field. 
Each structure will be 100 by 135 ft. 
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Oakland Airport 
Being Improved 





Officials Expending Approxim- 
ately $250,000 in Devel- 
opment of Field 





OAKLAND, CALIF.—Looking forward 
to a great aviation year in 1929, Oakland 
Municipal Airport officials are preparing 
for the anticipated business increases by 
expending approximately $250,000 for ad- 
ditional flying - field improvements and fa- 
cilities. 

At the Oakland airport, one of the 
largest non-military hangars in the United 
States is now nearing completion. This 
structure, which measures 120 ft. by 300 
ft., will cost $90,000. In addition to the 
36,000 sq. ft. of storage space available 
in this hangar, a 20 ft. lean-to, which runs 
the full length of the building, provides 
for shops and offices. With the completion 
of this hangar, 96,000 sq. ft. of space will 
be available at Oakland airport for the 
storing of planes. 

At the present time all of the hangars 
are full and about a dozen planes are 
staked outside the hangars. The airport 
clerk’s report for November 9 revealed 
that 82 planes were at the field. 

Plans and specifications for a fifth han- 
gar have been adopted by the Board of 
Port Commissioners. This hangar will be 
the same size as hangar No. 3, 120 ft. by 
200 ft., and wil! cost approximately $75,000. 


Channel to Quicken Service 


Another important airport project, the 
dredging of a channel from the deep 
waters of San Leandro bay direct to the 
hangars now is'nearing completion. This 
channel will cost approximately $100,000. 
It will be 300 ft. wide and 15 ft. deep and 
will provide for speed boat communication 
between the Oakland airport and San 
Francisco bay cities. This channel reduces 
the distance between the Oakland airport 
post office and the San Francisco ferry 
post office to 11.2 mi. As all of the air 
mail for the San Francisco bay region is 
received at and dispatched from Oakland 
airport the value of this channel is plainly 
apparent. It also serves the several thou- 
sand acres of industrial lands adjacent to 
the municipal airport. 

The extension of the airport drainage 
system, now under way, is to cost approxi- 
mately $15,000 and the installation of a 
paved roadway, sidewalks and gutters along 
the north side of the field, from the high- 
way to the channel landing will cost in the 
neighborhood of $50,000. 


Vote $25,000 for Field 





ALBANY, ORE.—By a three to one 
vote, residents of this city have approved 
a $25,000 bond issue for a municipal air- 
port. Several sites are available, but a 
selection is yet to be made. 
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Perth-Sydney Route 
Schedule Announced 


PERTH, AUSTRALIA — Travellers 
will be able to leave Perth on Tuesday, 
arrive in Sydney on Friday, and start back 
to Perth the following Monday, the re- 
turn trip occupying just under one week, 
with the inception of the Perth-Adelaide 
service in April, 1929, it is announced 
here. 

Arrangements for the opening of the 
service are well advanced and great in- 
terest is being displayed by the business 
community and the travelling public, 
numerous inquiries having been received 
for advance bookings in each direction, 
while many business houses are daily re- 
questing information regarding the aerial 
mail. 

The erection of necessary buildings 
along the route wii! be commenced within 
the next few weeks, including hangars 120 
ft. square at Perth, Forrest, and Adelaide, 
Rest Houses for passengers and staff at 
Kalgoorlie, Ceduna, and Adelaide, and a 
hotel at Forrest, which will be the over- 
night stopping place. The latter building 
has been designed to afford the maximum 
comfort and will provide excellent accom- 
modation for 18 passengers in addition to 
staff. 


Blackburn Moving to Hull 


HULL, ENGLAND—tTransfer of the 
main factory of The Blackburn Airplane 
Co. from Leeds to Brough, near Hull, is 
annouaced by officers of the company, 
who explain that the rail and continental 
sea connections of Hull, as well as the 
proximity of the smooth waters of the 
Humber River for the use of seaplanes, 
were reasons for the change. The trans- 
fer is expected to be completed during 
the coming 12 months, and will require 
an expenditure of approximately $75,000. 


Form Finnish Company 


HELSINGFORS, FINLAND—With 
the formation of a corporation called 
the Osakeyhtio Saaski, Finland is to have 
a company that will manufacture, sell and 
service airplanes and parts, and arrange 
to give aero instruction. 

The company has been capitalized at 
250,000 marks ($6,250), but its charter 
allows for an increase in capitalization to 
750,000 marks ($18,750). 


Open British Columbia Fie'd 


QUESNEL, BRITISH COLUMBIA— 
The “Northern Light,” a seaplane owned 
by Yukon Airways, Ltd., recently landed 
at Johnson’s Field here, officially opening 
that airport. The tract is situated on the 
south bank of the Quesnel River. 











The new Pobjoy engine recently tested by 

the British Air Ministry. This power plant 

develops 65hp. and has an overall diameter 
of 25 in. 





Neon Beacon System 
Planned for England 


LONDON, ENGLAND—Encouraged 
by success of experiments with the neon 
beacon at Croydon Airport, the British 
Air Ministry is reported to be contem- 
plating the erection of similar beacons 
along the chief air routes of England. 

Each beacon on the route will flash its 
own message, in Morse code, and by use 
of a code book the pilot flying, through fog 
or darkness will be able to ascertain his 
exact position. To prevent confusion, the 
landing fields will be provided with more 
powerful beacons. 


Appoint Hawaiian Air Group 


HONOLULU, HAWAITI—Lieut. Col. 
John H. Howard, U. S .A., chief of the 
Air Service, Hawaiian Department, Comdr. 
Victor D. Herbster, U. S. N., command- 
ing officer of the Naval Air Station at 
Pearl Harbor, and A. W. Van Valken- 
burg of Honolulu have been appointed to 
the aviation committee of the Chamber of 
Commerce of Hawaii. Commander Herb- 
ster and Lieut. Chester Clark, U. S. A., 
Air Corps, (Reserve), were named a few 
days previously as members_ of the Ter- 
ritorial Aeronautical Commission by Gov. 
Wallace R. Farrington. 


Plans Flight to Seville 


BUENOS AIRES, ARGENTINE—A 
one-stop flight from Buenos Aires to 
Seville will be attempted by Caludio Mejia, 
Argentine aviator, if his plans are ap- 
proved by the Government. The inter- 
mediate stop is at Natal. Enrique Deben- 
edetii is financing the flight. 


Pobjoy Tested | Announce Resumption 


Of Canadian Service 


VICTORIA, BRITISH COLUMBIA~ 
Resumption of the regular service between 
Vancouver, Victoria, and Seattle, as well 
as expansion in the form of a new service 
between Vancouver, Nanaimo, and Vic- 
toria, is announced by Cecil Eve, manager 
of the B. C. Airways Limited, Victoria, 

According to Mr. Eve, the directors of 
the B. C. Airways Limited have decided 
to purchase a Ford plane and two eight- 
passenger seaplanes. The Ford will be 
used on the Victoria-Vancouver-Seattle 
triangular route, while the two seaplanes 
will be graduated on the new service be- 
tween Victoria and Nanaimo, on the 


Island, and the city of Vancouver, on the 
mainland. Both services will be in active 
operation by the end of January, 1929. 


German Tests Plane 
Of Ornithopter Type 


BERLIN, GERMANY—An ornithopter 
type of aircraft described as part plane 
and part glider is reported to have been 
constructed at Aschaffenburg by August 
Schmitter, plane builder, in cooperation 
with the Bavarian Airplane Co. 

It is said that satisfactory early trial 
tests have already been made with the craft 
which, according to a description in the 
Deutsche Allgemaine Zeitung, does without 
the horizontal rudder, elevator, and stabi- 
lizer but has a fan shaped vertical fin. 
The duralumin fuselage is about 13 ft. 
long and the wing spread is about 35 ft. 

Schmitter is also said to be completing 
a light plane designed to sell for less than 
$1,000. 


Canadian Licenses Increase 


OTTAWA, CANADA. — Tabulations 
comparing the number of civil aviation 
certificates and licenses in effect March 31 
and August 31 of the present year indicate 
the advance of aviation in Canada. Private 
licenses increased from 12 to 37 during 
this period, commercial licenses from 
to 152, air engineers 128 to 172, registered 
aircraft 70 to 202, and airports from 
to 43. 


Plan New Spanish Line 


ROME, ITALY—Air service betweet 
this city and Barcelona, Spain, is n0W 
contemplated, experimental flights having 
already been made over the route, accord- 
ing to De Forest Spencer, assistant 
commissioner here. The line would be 
operated by the Societa Anonima di Navi- 
gazione Aerea di Genova. 
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Temperature Gauges 


IN ORDER that the pilot may be warned of sudden 
changes in weather conditions, a device to record the tem- 
perature of the air through which a plane is flying is 
highly desirable. Such an instrument has been developed 
by the Moto Meter Co., 220 West 42nd St., New York 
City. The device was first designed for the Collyer and 
Mears globe-encircling flight. Each of the planes of the 
Byrd expedition is equipped with one of them. 

The special Model C Moto Meter air temperature in- 
dicator consists of a dial placed on the instrument board 





The Special Model C Moto Meter air (left) and oil 
(right) temperature indicators. 


and a flexible connection to the bulb which is exposed on 
the leading edge of the wing. The dial is white with 
black figures and is graduated from — 40 deg. to + 212 
deg. F. The Model C oil temperature indicator is sim- 
ilar in construction and has a black dial with white letters. 
It is graduated from + 32 deg. to + 212 deg. F. 


Samson Sash Cord 


INCLUDED IN the products of the Samson Cordage 
Works, 88 Broad St., Boston, Mass., is a complete line of 
sash cord. Samson “Spot” sash cord is made in six 
sizes numbered from 6 to 12 and is furnished in 100 foot 
hanks (usually three connected), one dozen hanks in a 
package or in reels, coils or tubes. It is also sold in 25 
foot hanks. The sizes range from 3/16 in. to % in. 
Larger sizes are made on special machines which increase 
the size of the cord by increasing the number of strands 
rather than using larger strands. 

For heavier windows the use of Samson wire center 
sash cor! is recommended by the company. This consists 
of a special quality steel wire cable with a braided cotton 
cover. ‘his cord is made in two sizes, No. 8 and No. 10, 
and is furnished in 100 foot hanks, one dozen hanks per 
package, or in coils of any desired length. All Samson 
sash cord is marked with a succession of spots of a color 
different from that of the cord. Cordage products to 
meet special requirements also can be furnished. 








General-Purpose Tool 


DRILLING, GRINDING and buffing work can be 
done with the General-Purpose tool developed by the 
Wodack Electric Tool Corp., 4627-4629 West Huron 
St., Chicago, Ill. This device is a % in. portable elec- 
tric drill which also can be used for the other operations. 

The General Purpose tool weighs but 7%4 Ib. and is 
equipped with a General Electric Universal motor of the 





Three views of the Wodack General-Purpose tool and 
stand showing use as grinder (left) or drill (center and 
right). 
variable speed type controlled by a large trigger switch. 
The tool can be furnished with a stand to hold it verti- 
cally for drilling and horizontally for grinding and buf- 

fing. 

Tools for reaming, cleaning, polishing, screw driving, 
sawing, routing, grooving and other industrial purposes 
also are made by the company. 


Waltham Airplane Clocks 


INCLUDED IN the line of clocks manufactured by 
the Waltham Watch Co., Waltham, Mass., is a model 
specially designed for aircraft use. This type, which is 
designated Model XA, is constructed to keep accurate 
time under severe conditions 
of vibration and exposure 
and under other conditions 
to which airplanes are sub- 
jected. 

The Model XA is an eight | 
day clock with black dial and 
white letters. Each clock of 
this type is subjected to the 
full Government test required 
of instruments of this type. 
The same clock is also built 
unto the Model XX which 
is not subjected to these rigid 
tests and is lower in price. 
A model XA clock was in- 
salled in the Ryan monoplane 
“Spirit of St. Louis” for 
Lindbergh’s transatlantic flight. _All clocks are built to 
high standards and the company has been engaged in 
the manufacture of time pieces for a number of years. 
The model XA clock is used by the U. S. Army Signal 
Corps and Air Service, the U. S. Navy Air Service, the 
American Bell Telephone Co. and others. 








The Model XA Clock 
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EIGHT PLACE—DUAL CONTROL 


Specifications 


Weight Empty 
Wing Span 


Useful Load 3,000 Ibs. 
Seating Capacity 2 Pilots, 6 Passengers 
Performance 


High Speed (Sea Level) 
Cruising Speed 
Landing Speed 


Fuel Capacity 
Oil Capacity 


Starter; Brakes; Metal Propeller; Compass; Air Speed Indicator; 
Navigation Lights; Tachometer; Altimeter; Clock; Fire Ex- 
tinguisher; Fuel, Oil Pressure, and Oil Temperature Gauges; 
Air Corps Throttles; Strainer and Fuel Valve; Exhaust Mani- 
fold; Cabin Heaters. 


Price, $18,500 


Flyaway our Field, Marysville, Mich. 


Buhl Aircraft Company 
MARYSVILLE, MICHIGAN 
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The Military Value of 
Airships 


(Continued from page 1621) 
ft. an airship ascends, it can carry 1-30 of its displace. 
ment, less the load. Assume the airship to be of 70 tons 
displacement, with a useful ldad of 35 tons. At 10,000 


| ft., the useful load would be reduced to 12 tons (with- 


out allowing for temperature corrections, and so f 
which permit of greater heights being reached with this 
load). If it was only intended to carry 12 tons, it was 
of no advantage to make the hull strong enough to 

35, and so this was not done. In the R 38 and the “Dix. 
mude,” maximum loads were carried. 

The “Shenandoah” broke, because it was driven fast 
into bumpy weather—it had to be driven fast to make the 
rudders and elevators effective. Had this airship been 
fitted with swivelling propellers, capable of driving it 
directly up or down at will it would not have been neces- 
sary to drive it as fast, and the ballast and gas would not 


A DH53 light plane “housed” close up under the hull of 
the dirigible R-33. This plane was used in tests conducted 
by the British government to determine the practicability 
of launching and recovering heavier-than-air craft from 
rigid airships while in flight. 

have been lost. Remedy: Revert to the pre-war practice 
of using swivelling propellers, and see that hull strengths 
are made adequate. That this is possible, is proved by the 
“Los Angeles,” which carries a full load at high speed. 

(4) Airships have been lost owing to unexpected high 
winds. The only example of this is the raid of German 
airships on England, when they met an unexpectedly 
high north wind. One was blown into the Mediterranea, 
two came down in France and the rest got home. Cause: 
The airships had stopped some of their engines when over 
England. These engines got so cold, and the crews were 
so exhausted after a long spell at 15,000 ft., that they 
could not start the engines. The crews that did manage 
to start all their engines got home safely. Remedy: 
little hydrogen drawn from the gas bags makes any et 
gine easy to start in any temperature. Apparatus for this 
purpose has been designed and fitted, and it works eff 
ciently. 

If it be granted that we can now obtain airships of the 


| rigid and semi-rigid types, with their previous defects 


eliminated as indicated above, of what use can they 
in war? F 
Let us consider an airship of the R 101 class, with 
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Are Your Tires: 
as good as your planc? 


The most progressive manufac- 
turers are equipping their planes 
with tires that are keeping step 
with their own progress in avia- 
tion. 


What good is the best plane on 
earth if its tires will not bear up 
under the punishing strain of take- 
offs and landings? 


Since the pioneering days Good- 
rich Silvertown Airplane Tires 
have always been leaders in their 
field. Their construction has kept 
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Another leading. manufacturer — 
The Stinson Aircraft Corporation, 
Northville, Michigan, builders of 
the Stinson Detroiter—favors Good- 


rich Silvertown Airplane Tires be- 


their plane. 


pace with the latest advances in 
aviation. 


In the reports of almost every his- 
tory-making flight of the great 
peace-time aces has been the state- 
ment—“tire equipment— Silver- 
towns.” 


Manufacturers more and more 
have realized the importance of a 
sturdy, dependable tire with the 
largest margin of safety and are 
turning their planes out with 
“standard equipment—Goodrich 
Silvertown Airplane Tires.” 


THE B. F. GOODRICH RUBBER COMPANY Est. 1870 Akron, Ohio 


Pacific-Goodrich Rubber Co., Los Angeles, Calif. In Canada: Canadian-Goodrich Rubber Co., Kitchener, Ont. 
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cause they want their tire equip- 
ment up to the standard set by 
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Hangars 


HY not do it now? Build better 

buildings! You will eventually have 
to have better buildings, fireproof buildings, 
of modern construction. The visiting pilot 
or air passenger is the greatest advertise- 
ment for good or evil that visits your plant, 
your flying field, or your hangars. Impres- 
sions made on these people ofttimes consti- 
tute the clinching argument for or against 
a sale. 


Aviation buildings will have to be built 
better and more substantially. Ask your 
insurance man. He will give you some 
rather startling information. Good hangars 
of brick and steel or all steel with Kinnear 
Hangar Doors will secure for you the low- 
est insurance rate. 


Build a good hangar, equip it with the 
best and you will have taken care of every- 
thing in the first cost. There never was a 
better time for building good aviation build- 
ings than right now. The cost of mainte- 
nance on cheap buildings poorly equipped 
is too great. Look to the future, compare 
the costs; and the figures will show that it 
is more economical to build a good hangar 
with good doors, than it is to build “some- 
thing that will do,” and load yourself with 
an unbalanced upkeep. 


It is good practice and good business to 
build a better building and eliminate costly 
upkeep. The constant drain of upkeep on 
operating capital has meant more than one 
business failure. 


Better airports, better buildings, Kinnear 
Doors. 


The Kinnear Manufacturing Co. 


MAKERS OF KINNEAR AUTOMATIC FIRE DOORS 


General Offices: 
5 Fields Ave. Columbus, Ohio 


District Offices in: 


BOSTON NEW ORLEANS 
294 Washington St. 730 + ~~ ee 
CHICAGO 342 Madison Ave. 
128 N. Wells St. PHILADELPHIA 
eee PITTSBURGH 
aoe matin 617 Oliver Bidg. 
DETROIT | KANSAS CITY, MO. 
812 Ford Bidg. 111 Railway Exchange 


WASHINGTON, D. C 
1135 Investment Bldg 
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displacement of 150 tons, useful lift of 75 tons, and with 

engines of 4,000 hp., giving it a full speed of 70 knots. 
If we wish to employ it for reconnaissance pur 

the performance will work out much as follows: 


ove eee eee eee eee ee eeeweeeeeeeeeeense 


Food and drinking watér................ 1 ton 
| En PM gensey eS Se 
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The airship will consume some .4 Ib. of fuel per horse. 
power per hour, so that at— . 

Full power (4,000 hp.) the ship can fly for 70 hr, a 
70 knots = 4,900 mi. 

34 power (3,000 hp.) the ship can fly for 93 hr. at @ 
knots = 5,580 mi. 

YZ power (2,000 hp.) the ship can fly for 140 hr. at 49° 
knots = 6,860 mi. 

¥%4 power (1,000 hp.) the ship can fly for 280 hr. at 
35 knots = 9,800 mi. 

Ye power (500 hp.) the ship can fly for 560 hr. at 24 
knots = 13,440 mi. 

It will be noted that six tons has been reserved for 
armament. This should allow an ample number of 
machine guns being carried, above and below the ship, 
to give any planes, approaching close enough to carry out 
a bomb attack, a very warm time. 

Seeing that from a height of 6,000 ft. it is possible to 
see for 96 mi., there is no craft in the world so suitable 
for strategical reconnaissance as the large airship, which 
is capable of accompanying a fleet proceeding to any part 
of the world. 


Airships As Plane Carriers 


Seagoing aircraft carriers, as we know them today, ate 
considered by some as very unsatisfactory craft. They 
are very expensive. It is necessary to head them into 
the wind to despatch or receive aeroplanes, thereby de- 
laying the fleet they are attached to or becoming detached 
from it. An airship, such as we are considering, would 
still have an ample radius of action if its fuel supply was 
reduced to 25 tons, allowing a dozen aeroplanes to be 
carried. This is undoubtedly the best method of trans- 
porting planes from place to place in peace or war. It 
is also possible to release planes from an airship, and 
for them to fly back, but not in the numbers it is often 
supposed. An airship of 150 tons should be able to main- 
tain a steady height, when flying fast, if six tons heavy or 
light. Thus, supposing we are carrying nine two-ton 
planes, the airship is flying at 5,000 ft. and is six tons 
heavy. When we have released three planes it will be m 
equilibrium, and when we release the next three it will 
become six tons light. Should we despatch another group 
of three planes, it would be impossible to keep the air- 
ship down. It would rise until she had blown off gas 
equivalent to six tons. 

When our planes return, the first three would put the 
airship in equilibrium again, the second three would make 
it six tons heavy, and it could just maintain its height. 
The third set of three would make it six tons heavy, and 
bring it down, unless the airship carried sufficient ba. 
to counteract this, which it would do on the 25 tons we 
have allowed for planes and their equipment. 

The limit of this class of airship used as aeroplane 
carriers is, therefore, likely to be twelve machines for 
transport purposes and nine for active employment. It 
should be easily possible to construct three such airships 
for $5,000,000, so that for the cost of one seagoing ait” 
craft carrier, we get 21 airships capable of carrying 
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A SISTERSHIP TO THE “SPIRIT OF ST. 
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LOUIS”. 


PERFORMS BETTER AT ANY ALTITUDE 
Than Any Other Whirlwind Cabin Plane in America! 


DISTRIBUTORS 


Aircraft & Airways of 
America . Pittsburg, Pa. 
Maseachusetts Airways Corp. 
Springfield, Mass. 
Capitol Airway, Inc. 
Washington, D. C. 
Buffalo Aircraft Distributors 
Buffalo, N. Y. 
Menefee Airways, 


Knapp Flying Service 
Ypsilanti, Mich. 
Louisville Point Lumber Co- 
Louisville, Ky- 
Capitol Airways, Inc. 
Indianapolis, Ind. 
Midwest Airways, Inc. 
Milwaukee, Wis. 
Northrop Aeroplane Co. 
Minn -apolis, Minn. 
Midwest Airways Corp’a 
Monmouth, Til. 


THE MAHONEY-RYAN 


A ELY, Salt Lake City, Denver, Colorado Springs, Mexico City 
... thousands of feet above sea level, the Ryan Brougham is 
the one Whirlwind cabin plane that does its work with load. 
At any altitude, the Ryan Brougham takes off faster and lands 
slower with full load than any other Whirlwind powered com- 
mercial cabin plane. y hae the requirements of cabin plane 
owners,who are fast izing the absolute necessity of being able to 
operate in and out of small fields, climb quickly over storms, cross 

h mountains easily ...with room to spare, are more than met 
by the Ryan Brougham which, by performance and numbers sold, 
has led the Whirlwind cabin plane market since the building of 
the “Spirit of St. Louis.” @ Appointments include full spring 
cushion er seats of Chase mohair, luminous instrument 
board, wheel skid, hookless fastener inspection triangles, and 
full width sedan type doors. There’s nothing more to buy. Price, 

$12,200 at Factory. ~ 


The valuable Mahoney-Ryan franchise is available only to operators and qualified business executives. 
The Ryan Brougham is Approved Type No. 25 


es County) Missouri 


Anglum, (St.Louis * 
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DISTRIBUTORS 


Beacon Airways of America, 
Inc. . Kansas City, Mo. 
Interstate Transit Lines 
Omaha, Nebraska 
Rapid Air-Lines, Inc. 
Rapid City, So. Dakota 
Scenic Airways, Inc. Phoenix 
& Grand Canyon, Aris. 
Mission Airplane Services 
San Antonio, Texas 
Thompson FI Service 
Salt Lass City, Utah 
Mutual Aircraft Corp’n 
Los Angeles, Calif. 
Rankin Flying Service 
Portland, Oregon 


M. A. Zaniga 
Central America 


Count G. Bonmartini 


Rome, Italy 


AIRCRAFT CORP’N 


AM-12 
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aeroplanes for fleet work, or of transporting 252 which is one-quarter of this weight is explosive charge. In the air 
quite a useful performance. torpedo of the same weight, the explosive charge is three. 
There are strong advocates of fixed aerodromes around quarters of a ton. 
the British coasts, each a base for defending aeroplanes. From a height of 10,000 ft., the range of such a torpedo 
This is a reversion to the time when torpedo boats were iS 16 mi., so that an airship armed with six of 
stationed in a similar manner. It used to be considered Weapons would be justified in engaging ships armed with 
that they could make waters within their radius of action the heaviest guns, especially if the attack*could be made 
unsafe for battleships. So they could, if battleships chose ftom above protecting clouds. It is, of course, possible to 
to enter such areas at times, and in weather suitable for fit an engine in these torpedoes, giving an indefinitely jn. 
torpedo craft. However, they could go into any waters, creased range, at some sacrifice of explosive charge, and 
when they chose, with their own concentrated small craft, the loss of that complete silence that characterizes the 
and “mop up” the individual torpedo bases one by one. glider. 
Airships carrying planes can do the same thing to aero- To , FP 
dromes. The airship need never come inside the radius Directional and Height Control Possible 
of action of shore based aeroplanes until the chosen mo- It is feasible to control such air torpedoes from two 
ment, while the defence must be on the alert all the time, points—one for direction, and the other’for height. When 
wearing out its aircraft on futile patrols. It is submitted this is done, very accurate shooting should be possible. 
that the airship as aeroplane carrier has a great future This method of attack can also be used against defended 
before it. areas, and when kite balloon curtains are employed. 
Airships also can carry quite a number of mines—noth- 
The Radio Controlled Air Torpedo ing, of course, compared to a surface or submarine mine- 
ae layer, but the airship has the power of putting mines in 
In the late War the airship had no weapon it could use places unattainable by other means. For instance, in the 
against surface craft other than bombs and machine guns. late War it was proposed to lay some shallow water mines 
Both were ineffective. The air torpedo, controlled by in the area of Kiel used by the German fleet for exercise 
wireless, has now been partially developed. There is no purposes. The minelaying gear operated satisfactorily, 
dowbt, that in a year or two, it will be perfected. This but we had no airship, at the time, large enough to reach 
is simply a small aeroplane—inherently stable—without the area without infringing upon Danish neutrality. The 
an engine, and controlled by wireless. It can be brought operation was not approved for this reason. But there 
down close to the surface of the water, and can fly for can be little doubt that airships will be used for this pur- 
a mile or more at a height of about 20 ft. until it strikes pose in the future. 
the’ side of a ship, or is put down in the water by W/T The smaller airship is always the most suitable type of 
control, when it functions like a depth charge. craft for providing escorts for convoys in submarine 
In an ordinary Whitehead torpedo, weighing 1 ton, waters owing to its ability to keep station on the convoy. 
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How To Use Aviation Insurance Protection 
| Economically and Advantageously” 


Insurance 1 
<_< s the title of our new brochure. Ask us for a copy. It explains 


; e 
Protection also our free advisory service founded on 20 consecutive years’ practical experience 
Available in aviation and supported by our corps of highly qualified aerunautical engineers and 

our staff of executives, each one of broad practical experience in flying besides 
aggregates over long training in insurance. 


$1,000,000 per aircraft GOOD SERVICE COUNTS 


Constructive total loss es ’ ‘ 2 7 . : 
Accidental Damage More aviation claims paid by our organization than by. all other organizations 


Fire, Tornado, Theft throughout the world. 


Cargo (direct and liability) 
ae to nor annies Lowest Rates-Broadest Coverage-Highest Indemnities-Quickest Service 


Airport and Airmeet liability Policies have been issued over a long period of years and, among others, in favor of Federal and State 
Life insurance Governments, we gp Ry Transport, Pacific Air Transport. Colonial Air Transport, Colonial Western 
Public liabilit Airways, National Air Tran Western Air Express, Robertson Aircraft ,» Colorado Airways, 

y Northwest Airways, Walter T. Varney, Inc., Southern Dusting Co., Philadelphia Rapid Transit, Stout 

Property Damage Air ice, Boston Ai Corp., American Railway Express, Ford Motor Com y, Fairchild Aerial 
Passenger liability Surveys, Fairchild Flying Corp., ific Marine Airways, Pitcairn Aviation, United r Stores Co., 
: Royal tT titer Co., Hamilton Maxwell, Inc., Pulitzer and other race meetin Universal Motion 

Personal Accident 8, - 
: Picture Cn, Fox Film Corp., i Airports, Inc., Jefferson Airways oni Midplane Sales & Transit 

Compensation Co., Stinson Aircraft Corp., Thompson Aeronautical , Atlantic Aircrait Corp., Pratt & Whitney, 

and Co., Chas. Rogers Productions, Canadian Transcontinental Airways, Ltd., Western Canada Airways, 

other forms constructed Ltd., S.C.A.D.T.A. of Colombia, S. A., Andian National Corp. of Colombia, S. A., Maddux Air Lines, 
: Scenic Airways, Standard Oil Co. of Cal., Richfield Oil Co. of Cal., Trans-continental Air Transport, The 
as required Daniel G im Fund for the Promotion of Aeronautics, Gene Tunney, and many others including 

Col. Char A. Lindbergh, Sir Hubert Wilkins, Anthony Fokker, and other leaders in aviation. 


BARBER & BALDWIN, Inc., Graybar Bldg., New York City, Tel. Lexington 4316 

An Open Market Underwriting Agents for All-American Insurers and Reinsurers 

to all Insurance Com- 

panies, Reinsurers, 

Agents and Brokers. 

S rd conditions 

amended to meet special 

requirements. 











20 YEARS OF PRACTICAL EXPERIENCE IN AVIATION 
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( ENTURIES past, the sea was the means of 
adventure, exploration and fame. Now it is the 
boundless sky, and History beckons to you 
through the atmosphere—it’s the short cut to 
Fame. Langley, Wright, Curtis and others were 
the pioneers. Lindbergh was our Columbus, but 
now the world awaits another Balboa, a Hudson, 
a Drake and an Americus Vespucius. 


But the opportunities of the air are far greater. 
The ether does not possess a shoreline! Who will 
be our DeSoto, our Ponce de Leon, our Lewis and 
Clarke? New fields aplenty await travel and 


Approved type Certificate 
No. 53 








COMMAND-AIRE, Inc. 
Little Rock 


cultivation. Fame and fortune are unlimited on 
the Sea of the Air—it’s yours to explore. 


But personal ambition is not sufficient; bravery 
and physical strength will have but little bearing 
in these modern days of transportation. A canoe 
doesn’t venture on the high seas, nor does man 
dare to fly in any but a rugged craft—a depend- 
able ship that is easy to control—in quick take- 
off, in flight or in landing. There’s stability in 
the COMMAND-AIRE. and along with it is 
Design and Finish. A ship of beauty in Appear- 
ance and in Performance. 


Sole North American distributors for 
the PHYLAX AUTOMATIC FIRE 
EXTINGUISHERS for airplanes. 


= 








THANK YOU for mentioning AVIATION 








Sear 
















Oy NEE RENT TEE IS MELEE TE 


We 8 neem. 


Small Field Below! 


When you fly a Challenger, your next thought is of 
how easy you can sail into that little field with 
room to spare—at an amazingly slow speed too, if 
you want,—of how nicely she will climb up into the 
blue again after a short run. Control! That’s one 
marked advantage of the sturdy Challenger 3-place 
biplane. That’s one reason why the Challenger is 
so rapidly winning first preference with pilots 
wherever she sails the blue! 


Kreider-Reisner Aircraft Company, Inc. 
Hagerstown Maryland 
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Come on over to Chicago 
for the show 
Dec. 1-8 


We will be: there with 
a big exhibit includ- 
ing the Travel Air 
Cabin Monoplane. 





Travel Air Manufacturing Co. 
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{t is less suitable than the aeroplane for surprise attacks 
on submarines on the surface, owing to the fact that it jg 
easier to see. Since the War, we have been informed that 
the German submarines knew our airship patrols wel] 
and had the numbers of all the airships operating from, 
East Coast bases, but never ventured to attack when 
airships were out. The use of the hydrophone from air. 
ships was receiving particular attention at the end of the 
war. Airships are especially suited craft from which to 
operate it, owing to the absence of water noises. 

The co-operation of airships and submarines offers great 
scope for future work. We have had an airship towed 
by a submerged submarine with the captains of the two 


Sa 


The U. S. S. “Los Angeles” at the Naval Air Station 
Lakehurst, N. J. Note the mooring mast at the right 
in the picture. 


ships in telephonic communication. The submarine could 
slip the airship, when she had the information she re 
quired, and carry on with her work as necessary. 

When we come to consider work in conjunction with 
the Army, large airships can,-of course, convey troops 
and*military material, and are particularly suitable for 
ambulance work. 

Probably the smaller type of airship should replace 
the kite balloon. It requires no more men to handle 
it, can be inflated in the same way, will bag down just as 
a kite balloon does, and can remain stationary over any 
required spot. 

It has the advantage that there is no winch, whose post 
tion is evident and open to attack. Its base can be fur- 
ther to the rear, and the airship can be used for messen- 
ger work at night, while its cost is no greater. 

Had we not copied the German practice, and found a 
model of their balloon in Belgium, it is probable that the 
small airship would have been developed for this pur 
pose the late war. The “Beta” actually did do a little 
of this sort of work in 1914. An improved “Beta” with 
modern engines would be of great use for all work where 
kite balloons are now employed. ; 

There is a use, too, for airships in savage wartare. At 
present aeroplanes appear, drop their bombs and pass 
along. The inhabitants emerge from their holes and catty 
on with their daily avocations. The effect of aeroplanes 
on the Moors, when employed in quantities by the Fr 
and Spaniards, was very small, and our experience on 
the N. W. frontier of India is the same. An airship 
a similar mission would stay with the local inhabitants 
day and night, and would be much more troublesome 
the passing visits of aeroplanes. ; ; 

The difficulties recently experienced in Iraq in supply 
ing columns of troops with munitions, owing to 
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PATENTS PENDING 


FOR WINTER 
ACTIVITIES 


A rugged, dependable product developed by the 
necessity of air activities during the winter season. 
The Federal Ski is the result of several years work 
to produce a Ski affording maximum service with 
minimum weight. It combines neat and sturdy con- 
struction with a renewable steel bottom, assuring 
long life and freedom from sticking in damp or wet 
snow. Sizes to fit all ships. 


Write for descriptive folder. 


Federal Aircraft Works, Inc. 
69 South 13th Street 
Minneapolis, Minn. 















Airports and Aviation 
Buildings by Austin 


AUSTIN specializes in the design and 

pri Does of hangars, factory buildings, 
and other aviation projects. Efficient 

ae good appearance, reasonable cost, and 

speed in construction Reavaetaiien te Austin 

aviation buildings from Coast to 


service — 


by a local builder, it will to in 
touch with Austin. re - 


Ask for approximate costs and new booklet 
“Airports and Aviation Buildings.” 


THE AUSTIN COMPANY 


Architects, Engineers and 
for the Aviation Industry 
CLEVELAND, OHIO 





ploraheagmelj Seri foo 


YOU WILL BE SAYING THIS ABOUT 


(G-p-24) 5 Place 
YEARS FROM NOW 
STURDY DEPENDABLE 


GATES-DAY 
AIRCRAFT CORP. 








PATERSON NEW JERSEY 








Diemeus 
ENGINES 


80—115—125 H. P. 
Direct from 
Manufacturer 


Regarding Purchase or 
Service, communicate with 


K. G. FRANK 


75 West St., New Yorx 
General Representative of 


Siemens & Halske A.G. 
































Stabilized Airports 


Airport surfacing must be accompanied by 
specialized drainage engineering if a per- 
manently stable terrain is desired. Correc- 
tion of imperfections which result in stand- 
ing pools, mushy surface, tricky sub soil 
and “ground pockets” are costly and may 
be obviated at the beginning. is organ- 
ization, of national scope, works co-oper- 
atively with airport engineer or local con- 
tractors. Consultation without obligation. 


WENDELL P. MILLER 
AIRPORT DRAINAGE 


Engineers Constructors 
208 So. La Salle St., Chicago, IIl. 
85 East Gay St., Columbus, Ohio 






































Registered Trade 
A Complete y earen of 
AIRPLANE FINISHING MATERIALS 
Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate and acetate dopes; 
Ti-Two colored one-material dope; 


Pigmented aicrave dopes; 
Flexible wing 
Wisk and ape dentent Ghee ee eal cel Cad 


TITANINE, Inc. 
Union, Union Coanty, New Jersey 


Contractors to the United States Government 
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Every Pilot and 


Executive 


SHOULD HAVE the facts on Aerol Shock 
Absorbing Struts. 


—They make landing comfortable — 
always. 


—They make forced landings less hazard- 
ous. 


—They protect the plane and cut main- 
tenance cost. 


Write today for illustrated booklet. 


CLEVELAND PNEUMATIC TooL Co. 
3737 E. 78th St., Cleveland, Ohio 


= © = =—— 
AEROL“+STRUT 








A Winter Flying 
Suit of Quality 
3 INCH BELT zi) 


Moleskin cloth, water- 
proofed; lined with sheep- 
skin, fleece ¥% to % inch 
thick. Talon hookless 
fasteners in front and 
wrists; wind shield gussets 
at ankles. Collar of extra 


fine fur. 


$67.50 


Others from $60 to $125 





(New Catalog AV-3 Is Ready) 


JHLING RROS.;/VERARD 


ESTABLISHED i869 
KALAMAZOO, MICHIGAN 


O. 
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ground being unsuitable for landing, would have disap. 

peared, had airships been employed as cargo carrying 
craft and for evacuating the sick. 

It is hoped that it has been possible to show that there 

is some future for the airship from a military point of 

view, and that economy and efficiency can be attained, 


The Cirrus Mark III 


(Continued from page 1620) 





white metal bearings. On the back of the cap, a dowel 
is provided, cast integral with the bearing, which registers 
into a recess in the cap and prevents the bearing from 
turning. As an alternative, phosphor bronze white metal 
lined big end bearings can be supplied. 

The four-throw crankshaft is of solid construction, and 
an extension forming the propeller shaft is secured to the 
forward end by means of a keyed cone hub and bolts, 
The complete shaft rotates in five bearings. Three of 
these are the die-cast white-metal center bearings, and 
the other two are the roller bearings at each end. The 
caps for the roller bearings and center bearings are car- 
ried by the upper half-crankcase, and are -secured by 
studs and nuts. The caps are steel and of rugged con- 
struction. 

The crankcase is an aluminum alloy casting, divided 
along the center line of the crankshaft. _The upper por- 
tion is stiffened by three transverse webs, which also 
form the housings for the center bearings. Housings 
likewise are provided in the upper portion for carrying 
the camshaft bearings and the upper oil pump spindle 
bearings. Provision is made also for securing four bearer 
or supporting feet. Housings for the ball bearings car- 
rying the timing gears are provided in the upper half and 
timing gear cover. On the front wall ab6Ve the nose a 
small casting is secured,.which acts as an oil filter, and 
to which breather pipes are attached. 

The lower half, beyond forming in itself a cap for the 
radial thrust bearing, merely acts as an oil sump anda 
cover for the moving parts. The upper and lower por- 
tions are bolted together, with a brown paper gasket at 
the joint. 


Single Camshaft Operates Valves 


All the valves are operated by a single camshaft. It 
is supported in four bearings, the rear being a large ball 
bearing and the remainder phosphor bronze. The shaft 
is driven off the end of the crankshaft through the 
medium of steel gears supported, as already mentioned, 
between ball bearings housed in the top portion of crank- 
case and timing gear cover. Y 

The induction manifold is of steel, with branches to 
each inlet valve port. A heated muff is provided in the 
central section, a pipe being taken from the exhaust mamt 
fold so that the exhaust gases can circulate therein. The 
joints between the induction manifold cylinder heads, 
and carburetor, are made with “Hallite” gaskets. _ 

The lower half of the crankcase holds sufficient oil for 
about five hours’ flight. The oil pump is arranged at the 
lowest part of the base, so that it is always flooded, of 
self-primed with oil. This pump, which is a gear typ 
forces the oil through a gauze filter, which is arrange 
horizontally just above the pump, thence through the main 
delivery pipe to the oil gallery arranged on the port side 
of the engine. The oil gallery is connected to passage 
cast in the top half of the crankcase, which runs to 
center and intermediate bearings; the oil is thus for 
under pressure direct to each bearing. 


(Continued at top of page 1642) 
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CRASHES! 
REPAIRED 


GUARANTEED 


TO PASS DEPARTMENT OF 
COMMERCE INSPECTION 
AND AT A 


MINIMUM COST 


GET IN TOUCH WITH OUR 
NEAREST BRANCH 


STINSON 


SCHOOL OF AVIATION 


DETROIT, MICH. 
GENERAL MOTORS BLDG. 


CLEVELAND, OHIO CHICAGO, ILLINOIS 
TERMINAL BLDG. STRAUS BLDG. 


TOLEDO, OHIO ST. PAUL, MINN. 
RICHARDSON BLDG. PIONEER BLDG. 


Machines 


Aircraft Manufacture 


oo machine is specially designed to produce at one 
operation government specification seam 401 LSc-2 
on aircraft fabrics. The use of Union Special machines 
for sewing operations of every description over more 
than half a century has proven their ability to turn 
out strong, perfect work at minimum production costs. 
Union Special machines make the double locked stitch 
(Type 401) in which the upper and lower threads are 
twice locked and in which the seam ret:ins the full 
elasticity of the fabric. Government tests have proven 
the superior strength, security and elasticity of the 
Union Special double locked stitch as recorded in 
Bureau of Standards Technologic Paper No. 96. 

There is a proven Union Special machine exactly fitted 
to every sewing operation in the aircraft factory. 


Our engineers will gladly cooperate with you. 
UNION SPECIAL MACHINE CO. 


400 N. Franklin Street 
‘ Chicago, Illinois 
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NITRATE DOPE 


NEW IMMEDIATE 
PRODUCTION SHIPMENT 


Contractors to U. S. Army and Navy 


VAN SCHAACK BROS. CHEMICAL WORKS 


3358 AVONDALE AVE. CHICAGO, ILL. 
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Aircraft Manufacturers 


and Aircraft Operators 


A BUSINESS EXECUTIVE with a successful record 
of fifteen years in organization and management of 
financial and industrial business, will be available for 
a connection in aircraft industry about Jan. 1, 1929. 
THIS MAN has had twelve years continuous flying 
On service type planes coincident with his business 
career. He is a Transport Pilot and a Major in the 
reserve corps. He commanded a squadron in France 


and One of the most successful National Guard Air 
Units in the U. S. 


FINANCIAL REFERENCES exchanged. Compen- 


Sation open. 


Write or Wire Box 1087-E-Aviation 











A 11-24 Gray 





Hamilton Aero Mfg. Co., 60 Keefe Ave., Milwaukee, 

















LEARN TO FLY! 


ONE DOLLAR! 


starts you on your course of twelve lessons on the 
fundamentals of aviation and all its branches. Entire 
course for $12. Pay as you receive your lessons. 
Lessons given to students as fast as they complete 
examinations, 


Fill out coupon and enclose $1 for your first lesson. 
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Aeronautical Research Association 
807 Alexander Bldg. Tulsa, Okla. 
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—on account of the taper thread 
—it cannot f ) 
come loose 


A safer, more pos- 
itive terminal—locks 
by compression — no 
tensile or torsional strains 
on the tie rod thread. 


MACWHYTE 


SAFE-LOCK 


Terminals for TIE RODS 


Made by 
Macwhyte Co., 2905 Fourteenth Ave., Kenosha, Wis. 
Makers of 


Streamline and Round TIE RODS 











CURTISS 





CHALLENGER 


This new 170 H.P. air-cooled com- 
mercial engine is already a favorite 
among manufacturers, operators, and 
pilots. For detailed information con- 
cerning its advantages, address the 


CURTISS AEROPLANE anp MOTOR 
COMPANY, Inc., Garden City, N. Y. 
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The spark plugs in each cylinder are placed at opposite 
sides of the combustion chamber. Two British Thomson. 
Houston high tension magnetos are normally used, byt 
these will be replaced by Scintilla magnetos in the Cirrys 
engines made in this country. The Claudel Hobson car. 
buretor also will be replaced by one of American many. 
facture. 

The main advantages of the engine are its simplicity 
and reliability, and the fact that it can be mounted in the 
nose of a plane with a minimum of head resistance and 
obstruction to view. The engine is said to have another 





DeHavilland “Moth” powered with a Cirrus engine. 


advantage in that it requires no greater skill for its main- 
tenance than an ordinary automobile engine. 

The American Cirrus company does not intend to man- 
ufacture planes. Its policy will be to co-operate with 
plane constructors and designers in every possible way, 
particularly as regards installation problems. 

The specifications of the Cirrus Mark III engine are 
as follows: 


OS eyes rrr ee Four cylinder-in-line, vertical 
Number of cylinders... se ssisis «ais sewewys.. 0. Four 
EE OP ees ee eS ee Air 
ee. Perr ee ee OS ee 
I ios 6 ddim abd 4 aca s Soe Oe Le AEE eg 0 0 3 3.3 in. 
SNORE a 5 oid 5 5 acing sine a 0's va REM ae ees oe 81 cu. in. 
Compmgeias. raties:: .. 0.5... -isvice ees... SAREE 
EGE, caccceethvatsasecene .85 at 1,900 r.p.m. 
SS Se Be errr .95 at 2,100 r.p.m. 
Welt: dee. kina ivdihs Noni sera: -- ae 

Fuel consumption................ .54 Ib. per b. hp. hr. 
Ce Gomeneption.... .. 5 53k css 0213 Ib. per b. hp. hr. 
Direction of rotation. .........2-cessseceess Clockwise 
I eee ne Two magnetos 
WE ng a sacs news Cove otnaennee Y% engine spe 

ee EET Serer es > eee 
Sle GUMN;. ..:... cn .cccsacoaseenweness-- Cn 
WH GUE he sdccw sa ternseweetpbereeer. - 12.25 im. 
OGIO GHMNEES; oo es ack eh cadge enaneaer es 13.75 im. 





Use of Monel Metal and 
Nickel in Aircraft 


(Continued from page 1619) 


reducing side is used, and the borax-boric flux. be 
metal of a welded joint is not so strong as the unfu 
the sheet 


metal, if the weld is ground down smooth with 
If not ground down, equal strength can be relied upon. 
The practice for carbon-arc welding of monel metal and 
nickel is exactly the same as for steel, but this type % 
welding is not generally recommended. Monel metal an 
nickel can be successfully spot-welded on any of the spot: 
welding machines on the market. With some exper 
brittle welds and burning are obviated. It requires abou 
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Flying for Pleasure 


THE BEETLE Aircraft Motor is dependent on 
Chrome Nickel Steel, the fatigue factors of which 
are known, to take the mounting stresses. 

Simplicity in design and the use of a minimum num- 
ber of moving parts has assured reliable operation 
and long life for the BEETLE. It is entirely free 
: from complex mechanism and may be readily under- 
stood by novice or expert. 

It is the aim of this Company to build an engine 
that pilots will like to fly. All our efforts are toward 
that goal. We shall be glad to furnish you with 
further particulars and we solicit your inquiry. 


- KIMBALL AIRCRAFT CORP., Naugatuck, Conn. 


|| THE BEETLE | 


: EE 




















Johnson 
Wheel 


Streamlines 


Improved 





Prices You might just as well have snug, tight fitting 
durable streamlines on your wheels as the other 

Wheel Size Per Wheel kind, The new Johnsons are spun from .04 gauge 
26x4 - - - - $3.60 aluminum, have valve stem hole and recessed bolt 


28x4 - - - - §$?,80 holes. Each set of two discs complete with cad- 

750x125 - - - $3.80 miun plated bolts and nuts, lock and flat washers. 

32x6 - - - - $5.29 Order a set or a thousand sets, — satisfaction 
guaranteed. 


Write for Our Catalog Today 


I. contains the latest developments in airplane supplies, ‘ 
material and accessories for manufacturer, operator, and / .~ 


~ Johnso 


Airplane & Suppl 


Western Branch 7 ‘ 
van fe Cuttin ne. * Dayton. Ohio 
224 E. lith 8t, 
Les Angeles 





A tes, 
535 Fifth Ave. 
New York 










Eastern Representative 
ir Associa Ine. 








MORE 


Summerill Tubing 
can now be obtained 


The addition to the aircraft unit 
was put in operation this month. 














& PERRY-AUSTEN & 
ed DOPES - Clear 
Perry-Austen Clear Acetate Dope 


The Lasting Undercoat 


se Undercoatse—Our Clear Acetate 
The Best Finish { Uppercoats—Our Pigmented Dopes 


PERRY-AUSTEN MFG. CO. 














Contractors to United States Government 
r SUMMERILL TUBING COMPANY Main Office and Works: Grasmere, Staten Island, N. Y. 
BRIDG ’ : +. Di Tel.: Dongan Hills 707 
; emiteinaben es: e2¥.cca? wash ez: siete Chicago: 510 N. Dearborn St. _—‘Tel.: Superior 6948 
l. 
l. 
The modern SEAMLESS 
Aircraft Compass : 
aft Cos STEEL TUBING 
: Type F, Star Pathfinder Compass has built-in All Aircraft Grades 
; loose. ee he WAREHOUSE stocks for immediate 
Type F, Star ssating, wan fs comp eonuumte shipment in any quantity. 
tte (ing cover lene gives greet vaibity. MILL sHIPMENTS for substantial 





: CONSOLIDATED [serument Company 


Altimete P Pe me Street, New York 
73, tac ers, of essure es, gasoline gauges, 
thermometers, inclinometers, PE a air speed indicatcrs, sauhandea, 
navigation lights, landing lights, dash lights, etc. 

















production requirements. 


SERVICE STEEL COMPANY 


32 E. Front St. 1435 Franklin St. 216 N. Alameda St. 
CINCINNATI DETROIT LOS ANGELES 
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WATER TIGHT! 


ULLY and tightly enclosed, protected against 

the enemies of brake- efficiency, Bendix 
Wheels and Bendix 2-Shoe Servo Brakes have 
added tremendously to controllability of 
airplanes. 


The brake and wheel are as near water-tight 
as it is possible to make them. 


Now in production in all standard sizes. 
( Fully protected by patents and applications in U.S. and abroad) 


BENDIX BRAKE COMPANY 
General Offices and Plant: South Bend, Ind. 
Division of Bendix Corporation, Chicago 


BENDIX @) BRAKES 


FOR SAFETY 





In the NATIONAL AIR RACES, September, 1928, 


B. G. MICA SPARK PLUGS 


again showed their absolute 


Reliability of Performance 


The Transcontinental Races Classes A, B and C Ist, 
2nd and 3rd places. 


All the Closed Course Events with 
air-cooled Whirlwind and Wasp 
engines. 

11 out of 11—Ist place 

11 out of 11—2nd place 

8 out of 9—3rd place 


The Mitchell Trophy Race Curtiss 
D-12 engines—I1st and 2nd places. 


The Mason M. Patrick Trophy 
Race Curtiss D-12 engines—lIst, 
2nd and 3rd places. 

ALL WHIRLWIND, WASPS AND 
HORNETS IN THE TRANSCONTI- 
NENTAL NON-STOP RACE WERE 
EQUIPPED WITH B. G. MICA SPARK 
PLUGS. 


The 





Actual size 
of the 
B. G. “Hornet” 


Corporation 





136 WEST 52nNp STREET, NEW YORK, N. Y. 
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one-half the time and twice the current:to spot-weld them, 
as compared with steel of the same thickness. Automatic 
seam-welding with the machines on the market designed 
to make a continuous spot-weld is successfully used with 
monel metal and nickel. A special flux has been devel. 
oped for use in arc welding. 

Ordinary methods are used in soldering monel meta] 
and nickel. Where a soldering seam will be strong 
enough for intended service, this method of seaming jg 
recommended as the most convenient. Strong lap-seams 
can be made by soldering; zinc chloride-hydrochloric acid 
flux and various paste fluxes work well. Surfaces to be 


















A step of the bottom of one of the Navy's monel metal 
seaplane floats. This photograph was taken while the 
pontoon was in the course of construction. The string- 
ers and frames are shown clearly. 


joined must be thoroughly cleaned by polishing with fine 
abrasive, followed by washing or in some cases by acid 
cleaning. Stronger bonds are obtained with silver solder, 
brazing solder, or nickel silver than with soft solder. 
Such joints are strongly recommended where the high 
soldering temperature is not a drawback. Monel metal 
and nickel construction may well be joined by riveting, 
preferably in the cold. 

Steel and monel metal are quite similar in drawing and 
deforming capacity, the degree in which monel metal can 
be deformed without fracture, depending of course on 
the initial temper. Soft temper is best for operations 
requiring reduction in sections, but harder tempers cam 
be used where the work is confined to bending. Extreme 


| cold working requires intermediate annealing. 


Monel metal and nickel may be machined without 
difficulty, cold-worked metal more easily than soft metal. 
Generous lubrication is generally essential. Tools should 
be ground with a sharp cutting angle—considerable hook 
or rake. Production should be about two-thirds that of 
machinery steel for the same piece. Monel metal and 
nickel are both of good forging character. Forgings 
carry mechanical properties on the order of those for 
hot-rolled metal, sometimes better. Castings in monel 
metal and nickel are turned out by various foundries 
throughout the country. Consistently sound metal 1 
normally to be expected. The main deficiency in cast 
metals in general lies in their relatively low mechanical 
properties. The following values apply to cast monel: 


Tensile str. 65-75,000 psi 
Yield point 30-40,000 psi 
Elong. in 2” 25-35% 


MISCELLANEOUS REFERENCES 1904) 
Anon.—“Nickel and its Alloys,” Bur. Standards, Circ. No. 100 . 
Crampecd, C. A.—“Nickel and Monel Metal with Especial Reference to 
Annealing,” Am. Inst. Min. Met. Eng., Tech. Publ. No. 35 (1927)... 
Merica, P. D., R. G. Waltenberg and A. S. McCabe—‘Some Mechaniee 
Properties of Hot-Rolled Monel Metal,” Proc. Am. Soc. Test. Mat 
21 (1921) 922. 
Walterberg, R. G.—‘“Note om Notched Bar Impact Tests and Toughnes 
of Monel Metal,” Chem. Met. Eng. 25 (1921) 322. 
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With the number of airplanes increasing daily, 
visibility is something to consider. 


Opening for a few responsible dealers. 
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At Your Service 


AERO SUPPLY 
MFG. CO., INC. 


Manufacturers and Distributors of 


Airplane Accessories 
and Supplies 


Call on us for anything. 
We will help you. 


COLLEGE POINT L.L,N. Y. 














BROWNBACK 


MOTOR LABORATORIES, Inc. 


A-1038 Graybar Building, New York 
C. C. Ludlow, Los Angeles 
Ericson Aircraft, Ltd., Toronto 


RADIAL AIRCRAFT 


ENGINES 


35h.p. 80h.p. 120h.p. 





GOVERNMENT LICENSED MODERN AIRCRAFT 


LEARN TO FLY NOW 


WITH ONLY A MODERATE DOWN PAYMENT 


PAY LATER 


After learning, when earning, pay us the balance in easy 
monthly payments. Position on completion of course. For 
ambitious men only who wish to be qualified for commercial 


or samp’ PILOT'S LICENSE 
LIMITED COMMERCIAL, $750.06 
TRANSPORT, $2000.00 


For Complete Details as to Time Payment Plan 
write to the 


—— Branch Schools located at —— 
OKMULKEE. OKLA. PITTSBURG and COFFEYVILLE, KANS. 


BENNETT FLYING SCHOOL 
227 WEST 12TH STREET _ KANSAS CITY, MO. 














ABC. of Flight 


By W. Laurence LePage 


with a foreword by Assistant Secretary of the 
Navy for Aeronautics Edward P. Warner. 


An elementary volume in non-technical language on the 
fundamentals of flight, the airplane and the — 
engine. It requires no previous knowledge of 
nautics, physics or mathematics. It is an excellent Test 
to supplement flying instruction. $1.50 postpaid. 








Book Department 
AVIATION PUBLISHING CORPORATION 
250 West 57th Street New York City 





PLYCOR 


Birch Aircraft Plywood 
Highest Standard of Quality 


Standard 0.8 mm. 1.0 mm. 1.2 mm. 1.5 mm. 2.0 mm. 
thicknesses: (1/32) (1/24”) (3/64”) (1/16”) (5/64”) 


Standard size sheets: 1000 mm. x 1200 mm. (40” x 48”) 
PROMPT SHIPMENT FROM STOCK 
THE PLYCOR COMPANY 


1524 So. Western Avenue 








CHICAGO, ILLINOIS 
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FOR WELDING - 
Airplane fuselages, sheet aluminum 
and light metal parts. Try it, you'll 
like it. Write for details and prices. 





















By ROBERT R. OSBORN 


Mr. H. F. P. reports the design of a new plane which 
according to the literature issued concerning it, “will haye 
specially built floats and a retractable landing fear.” His 
comment that such a plane should be ideal for use ina 
student training school agrees exactly with our thoughts 
on the subject. 










* * * 










A newspaper item bearing the headline, “Matador With 
Lindbergh,” states that the Colonel has been doing a little 
touring and sight-seeing in Mexico City with one of the 
most famous and popular matadors. We can imagine 
the enthusiastic Mexican crowds shouting, “What’s the 
matador with Lindbergh? He’s all right. 

Yes, that’s pretty sad, we'll admit, but you know we 
don’t indulge in humor like that very often. 
ee 












All sea captains seem to have as their one ultimate goal 
and ambition a desire to buy a small farm somewhere and 
settle down. A parallel complex, which seems to have 
developed in the minds of our airplane pilots, is a desire 
to be the first in the history of the world to carry some 
sort of a stove on an aerial journey. Why stoves should 
have been selected instead of kittens or gum boots we 
can’t say, but the following item, sent in by N. V. C. of 
Garden City, N. Y., shows that the boys are still “carrying 
Smith Welding Equipment Corporation on” with the stoves. : 

Minneapolis, Minnesota “Colonel Lindbergh’s former aide, Lieut. Robert W. 
Douglass, Jr., is one of the first fliers to take a cook 
stove with him on an aerial journey.” 




































* * * 


B ac k N um b ers O f OUR HANGAR FLYING DEPARTMENT 


We have just heard an interesting story about the early 
flying days of a friend of ours which we think is worth 
telling. Our friend has now retired to the contracting 


business, and we shall refer to him only as “Bud,” so that 
none of his customers who might read this will question 
his ability to “solo” the heating plants he now installs. 


Here is a rare opportunity for you to secure back 
Volumes of AVIATION. The following are offered: 


16 sets WHE. Brccccesecccccscces from Aug. 1, 1917 to Jan. 25, 1918 ; ; y . 
10 sets Ol. 4.2... .0eeeeeeeeees from Feb. 1, 1918 to July 15, 1918 Bud was an Annapolis graduate and was getting flight 
| hen wa Prnoceeeeveceseeteaam ae i <a jeiy re — training with the air unit in southern waters. He was 
18 sets Vol. z sdeinienisgibieialall from Aug. 1, isi to = * - flying along in about the middle of his second hour of 
sets jp Bic cccecccecccecece rom Feb. I, o july ’ st. ‘ a i. oe. : : lane 
sets Vol. 9.0... ..cceeeeeeees from Aug. 1, 1920 to Dec. 2, 192 solo on an “R-6” seaplane when he saw another pla 
7  f  amebaoeesc ope —_ aa _S aS “crack up” while making a landing out in the bay. Seeing 
26 sets Vol. 12...........-...---from Jan. 1, 1922 to June 30, 1922 this plane sticking tail-up out in the water got Bud con- 
— we Sener ~~ jay 1, joe bog Tune = oo siderably excited so he turned and headed for the beach, 
in - i pepeeeRRNNen —_ i Soe & wide open, to notify the crash-boat crew. He came teaf- 
sets eo Meccccccccccccseces rom july i, to » ° . ik . 62 ware din 
I from July 1, 1925 to Dec. 31, 1925 ing up to the beach and tried to make a “hot landing 
= et ~e = = = close in, but the plane bounced out of the water and right 


$3.00 per Vol. If more than 5 are taken $2.50 per Vol. up on the beach. The Liberty engine fell out, the lower 
The fellowing have the historic Sights to Europe: wings were wiped off, as well as the floatation gear, while 
BD sets Vol. 2Z......- 0-00 -eeeee- from Jan. 1, 1927 to June 30, 1927 the upper wing, struts and wires draped themselves around 


WS este «Ved. Boa cccccccccccccces from July 1, 1927 to Dec. 31, 1927 , ‘ . ; 
$4.00 per vel ‘ the cockpit. The fuselage was still bouncing alone 
: : _ sha of r 1e 1 t 
This set contains “Stress Analysis” by Prof. Klemins: beach when Bud jumped out and Fan toward the gn 
Tae VE. Bh .ccceccscccsceces from Jan. 1, 1928 to June 30, 1928 office shouting “Hey! Hey! There’s a crack-up out m 
OL0 per Vel. the bay.” 

We have also a great many issues from August 1, 1916, to date. o-.%- &@ 
The price for 1 to 10 numbers is 2c each; more than 2), 15c a , ae Ae a h 
copy. While a number of these back issues may be out of print, Several prominent aviation authorities are advising the 


we hope to be able to meet your wants. : ‘ cs ne . 
college flying club boys against taking up inter-collegiate 


airplane racing as a sport. The Intrepid Aviator 1st 
ae ts well pleased with this news as it seriously interferes 
AVIATION PUBLISHING CORPORATION with his plan to go back to his old college as aviation 
250 West 57th Street, New York coach at $25,000 a year, in case he found it impossible t0 

make a living in some other way. 
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| AIRCRAFT 


SERVICE DIRECTORY 











"Spon Arete 


On Back Cover, This Issue 


PIONEER INSTRUMENT COMPANY 
254 LEXINGTON AVE.BROOKLYN NEW YORK 


TRIUMPH 


FUEL GAGES FOR AIRCRAFT 
a eee EP Ss 
WING, OR SPECIAL TANKS 


Manufactured by 
THE BOSTON AUTO GAGE COMPANY 
PITTSFIELD, MASSACHUSETTS 











SCULLY AIR MAIL HELMET 


d and perfected after many tests by air 
we on Made from finest imported leathers. 


holas-Beazley Airplane Co., Marshall, Mo. 
ie Distrib utors for United States—Denver East 


SCULLY BROS., Inc. 
LOS ANGELES - - CALIFORNIA 


STEARMAN, STINSON 
AND MONOCOUPE 
GEO. A. WIES, Inc. 


Henger 12 Juniper Ave. 
Curtiss Field Mineola, N. Y. 








PETERS MACHINE CO. 
367 MARKET STREET 
PATERSON, N. J. 


CURTISS OXS5 
HISSO CYLINDERS REGROUND 
HISPANO ROD REBABBITTING 








LIBERTY PISTONS 


~ Brand New $2.50 original carton 
with piston rings 


AIR TRANSPORT EQUIPMENT, INC. 
Carle Place, N. Y. 








A ae 


INC. po Fifth Ave.. New York City 


Soc 1 nw ~~ %. Supplies yoy 








Northeaster Flying Togs 


Helmets, goggles, flying suits. 
Write for complete catalog. 


BECK DISTRIBUTING CORP. 
66 E. i3ist St, New Yerk City 


Everything for the Airplane 
LARGEST AIRPLANE, SUPPLY 


4 ee ee ee 8 ee eee 
lewest prices. A money-back guarantes on every- 


thing sold. 

WRITE O8 WIRE US YOUR REQUIREMENTS. 
CRAWFORD AIRPLANE COMPANY 
“Masters of the Air” 

850 Washington Blvd. 








Reliance Tachometers 


‘FOR DEPENDABLE SERVICE 
Send for Booklet F-9 


BARBOUR STOCKWELL COMPANY 
Blanchard Instrument Dept. 
285 BROADWAY, Cambridge, Mass. 








es ‘oan 


AIRCRAFT CORPORATION 
College Point, L. L, N. Y. 











.UDIQcTrow 


LUDINGTON PHILADELPHIA 
FLYING SERVICE, Inc. 
Operators ef Philadelphia Airpert 
FAIRCHILD Distributors WACO 
Mest completely equipped airport in Pennsyivania 
ALL SERVICES 
Best and Quickest Repair Facilities in East 


{_1919 Fairmount Ave. 





OLE FLOTTORP’S RECENTLY 
DEVELOPED PROPELLER 
is very efficient and ate with less 

fluttering or 
POE rs: thot: 
Flottorp Propeller 
1838 LINDEN AVE., S. cnCHI GAN 


RIEKER BANK INDICATOR 


Made to U. 8S. Air 





Booklet “RIEKER Navigating Instruments” 
Sent on request 
RIEKER INSTRUMENT eonreey 








PHENIX NITRATE CLEAR DOPE 
extra at fog and. full, Potent 
extra at $7.00 and full refund 


or 
Williamsville, N. Y. 











ACCOUNTING FINANCING 
Carl David Oppenheimer, B.C.S. 


Certified Public Accountant 
742 South Hill Street, Los Angeles, Calif. 
140 Broadway, New York City, N. Y. 


Former War Pilet, Reserve Officer Specializing in 
viation Accounting 


Shock 


RUSCO 


apes, W. a toe 

Write pac Seles and Saeeties 
THE RUSSELL MFG. CO. 

349 Broadway New York City 





E. A. Stalker 302 E. Eng. Bidg. 


AIRPLANE DESIGN 


Stress Analysis 
Performance Tests 
Aerodynamic Investigations 
of 


‘Aus Arbor, Michigus 








AIRPLANE SPRUCE 


Ps Large assortment of kiln dried Spruce, graded 

m accordance with U. S. Specifications by 
Pacific Lumber In Bureau. Write 
for prices on ome piece or a carload. 


FRANK PAXTON LUMBER CO. 
KANSAS CITY, KANSAS 





a 





—— 








BLACK & BIGELOW, INc. 


Air Transport Engineers 


New York, N.Y. 


551 Fifth Avenue, 








Sent a Minute, Please 


For complete, unbiased information on Flying 
Schools write to the Flying Schools =— 
mation Bureau, 515 Pr Kansas Cit ty 
Missouri, enclosing one dollar, and ask 
the questions you wish regarding the school 
you wish to attend. 





BRAND OXS NEw 
—$25.00— 
CYLINDERS 


Guaranteed Perfect and Same Day Delivery 
F. C. Tank, 271 Ist Ave., Milwaukee, Wis. 











OX5 CYLINDERS 


Norfolk, Va. 
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engime cowls 
propeller noses 
streamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


MWAGOSY & BUSCHER 


120 WALKER STREET . NEW YORK CITY 





















sawpnco UNIVERSITY 
HOME STUDY COURSES 


AIRPLANE DRAFTING 


WEEMS SYSTEM OF NAVIGATION 
AIRPORT MANAGEMENT 
AERONAUTICAL ENGINEERING 
GROUND SCHOOL OF AERONAUTICS 
PRACTICAL SHOP WORK 
FLIGHT INSTRUCTION 








Affiliated . with . T. C. Ryan . Flying « School 
Write for Catalog 

























She MAHONEY 
Aircraft Corp’n 


Owners af Rran Airlines and Ryan Flying Co. 


Builders of Col. Lindbergh’s "Spirit of 

> Louis” and his new plane, give com- 

— ee oy instruction the entire = 
ents have an o rtunity to stu 
factory, field ead aa methods, 


SAN DIEGO - « . CALIFORNIA 


Georgia 
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Maryland 











PITCAIRN AVIATION of 
GEORGIA, Inc. 





10-HOUR FLYING COURSE, conducted 
at Candler Field, Atlanta Ga., a 4-way 
fiying field. All. -year-reund school. employ- 

modern flying equipment including 
Pitcairn Orowings. No liability bond re- 


quired. 
Write for Details 
Land Title Building 
PHILADELPHIA 





REDUCED RATES 
For Flying Instructions Now 
Offered to Prospective Students 
Our price for — —: - aid loadin to save 
modern p+ -4 coed. Wacos eet 
School and field located near Baltimore. 
THE STEINMETZ ENGINEERING CO, 
717 W. Nerth Ave. Baltimore, ma, 











[llinois 


ae 


OUR card, in this directory, serves to 

keep your flying service continuously 
before the readers of AVIATION at 4 
small cost. Write for Rates. 


AVIATION 


256 West 57th Street New York City 








Massachusetts 








Only 50 miles west of Chicago 
Eagle wes School of Aviation 


J eubauer, 

7. 

Learn to aw, se our up-to- mole school at 
very reasonable prices. Complete ground 
and air course. Come any time. Ideal 
accommodations for students. Expert in- 


structors. Write for information. 





BOSTON AIRPORT CORPORATION 


The oldest and largest aircraft operators 
in Boston. 


FLYING SCHOOL 
AIR TAXI SERVICE 


East Boston Airport 
Tel. EASt Boston 6362 2323 








[Uinois 



















California 


ATION 


RYAN 


Ournirnzk q 
training. Gpoctaitstnn im 
thoro a re a & Air 














(ourtses 
amd commercial pabnde. 
Sen Btege hese perfect flying 
™ ad. Greatest 





comtinwers fiying activities of 
@my city im the Waited States. 


ae ve - 4m tebea 





nym Grataate 
Send for Descriptive Catalog. 


San 
DIEGO 
CALIFORNIA 


District of Columbia 


ILLINOIS IOWA AIRWAYS CO., Inc. 


1828 THIRD AVE., ROCK ISLAND, ILL. 


Only licensed personnel and new equipment used in 
our school. Practical instruction and competent per- 
sonnel enable us to offer one of the finest schools in 
the country for all-year fiying. Instruction includes 
flying time in ‘‘cabin jobs," a seaplane, a monoplane, 
and in five different types of planes. Courses guaran- 
tee students to pass Government examinations for 
pilots’ licenses. 


PRIVATE PILOTS. .........00¢: $250.00 
LIMITED COMMERCIAL....... $650.00 


Distributors for Western Illinois and 
Eastern Iowa for 
Cessna Monoplanes American Eagle Planes 





Illinois 





ed ca 7 


PARKS 
AIR COLLEGE 


204 Mo. Thea. Bids. 
St. Levis. Me 





Missouri 





Learn to Fly at a Midwest 

























| Potomac Flying Service 





School of Aviation 


Hoover Field, Washington, D. C. 


COMPLETE FLYING AND 
GROUND COURSES 


Individual Attention—Easy Payment 
Plan — Modern Equipment — Military 
Trained Pilots—Washington’s Oldes* 
and Best Flying Field 
Largest Passenger Carriers in U. S. 


Airways Corporation School 





Under the direction of John H. Livingston 


ts in the central west— 
onmouth, Ill., and Water- 


Three large Air 
at Aurora, IIl., 
loo, Iowa. 

We are training students to fly because 
we need pilots for the planes we sell. 

Largest distributors of commercial aircraft 
in the central states. 


MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 


PORTERFIELD 
FLYING SCHOOL 


Offers Students Complete 
Flight and Ground Training 


Operating in connection with one” of Amer- 
ica’s finest Aircraft factories. Flight in- 
struction in new American Eagles with ex- 
perienced pilots. Factory and field met 

plane construction, rigging and motor main- 
tainence under competent engineers 

builders. Courses arranged conveniently. 
Start now. Write for complete information. 


2801 E. 13th St., Kansas City, Mo. 


ee 





Maryland 


New Jersey 


eee 











Learn to Fly in Modern Planes 
et 
TRED AVON FLYING SERVICE, INC. 
Easton, Maryland 


THE PERFECT FLYING COUNTRY 
Complete 10 hour course including solo and 
ground course, $200.00. 

10 and 50 hour solo courses at reasonable rates. 
Board and lodging near field for $10.00 a week. 
Write for Details 








NEWARK AIR SERVICE 
LEARN TO FLY 417% ships. 


pert instructors, 
at least.10 years’ active flying experience. Most e 
veniently located airport in metroplitan area. aa 
minutes from N. Y. C. Take tube to Newark 


number 4 bus to 
Newark Metropolitan Air Port, Newark, N. J- 


or write Capt. Donaldson at above address. 
od 
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|WHERE TO_ 


New York 


a 


Licensed Planes 
Licensed Instructors 
Modern Equipment 


Write for Se adelmisiehalesy and 


Catalogue 


Barrett Airways, Inc. 


BEDFORD ROAD (ROUTE 22) 


Armonk, New York 
Tel. Armonk Village 1564 
N. ¥. Office—Tel. JERome 7745 
In the Heart of Westchester County’ 


New York 





Tel. Circle 1610 
225 West 57th St., New York City 


Flying Instruction on New Planes 
VIATION:—If it is worth learning—learn it 
pear ada of practical] training in every branch 
of aeronautics. We train you for all government 
Meenses. Day and Evening Classes. 


Ohio 





FLY 


Pennsylvania 











LEARN TO FLY 


RAVENROCK AIRPORT 


PORTSMOUTH, OHIO 


Where you will have the advantage of 
having competent instructors with long 
experience. aun instruction under the 
supervision “Pat” Love, veteran flier. 
U to-date Sed of “Waco” and 

erican Moth” planes. 
We guarantee to teach you to fly—giving 
you at least ten hours in the air. o lia- 
bility bond required for when we ome you 
loose we know you -_ oe 

plete course, inci 

for 10 hours; 3500" a4 lig 
or 200 hours. 


PORTSMOUTH AERO CORPORATION 


KEYSTONE AIRPORT 
“FLYING COLLEGE” 
learn to Fly. Pri , 4 
ee Rl 
Write for — 


KEYSTONE AIRPORT 
EBENSBURG, PA. 





South Carolina 








Ohio 























New York 





CURTISS FLYING SERVICE, Inc. 
Clirton Road Garden City, cone 
In 1927 this Company flew more than 
miles, carried 10,700 passengers, and gradu- 
ated 224 fl ing ‘students. 

Air aes of cizteen planes; equipment and 
personnel licensed by rs men Com- 
merce. Phone Garden 

Write for Flying School Booklet 





New York 


READ WHY 
It will pay you to 
Learn to Fly in Dayton at Johnson’s 
Not the Cheapest but the Best 
There is more to see and learn about 
aviation in Dayton than in any other place. 
Students are welcome to visit the new 


experimental 
station of the U. S. Air Corps. Wilbur 
Wright Field is the lar aviation 
depot in the world. 00 for 10. 
dual instruction. No extra charges. Ad- 
ditional solo as ¢ through Dayton Flying 
Club $6.00 pe: 
5 different types ae planes used nsinges training 


Johnson Flying Inc. 
DAYTON, OHIO = SINCE 1919 
Our new $250,000 Dayton Airport now 
under construction. 310 acres. 
Swallow Distributors in Southwest Ohio 


PITCAIRN AVIATION of 
SOUTH CAROLINA, Inc. 


——_ 


10-HOUR FLYING COURSE, conducted 
at the 7 4 Municipal .. Airport, 
S C., 4-way flying 
operated = *ehis Company All-y ——- 
school emp 

including "Pi 


flying 
“Grcuince No aT 
bond _—_ 7 


Sales Agents for Challenger Airplanes 
Write for Details 
Land Title Building 
PHILADELPHIA 





Texas 








Ohio 


LEARN TO FLY THIS WINTER 
: ON LOVE FIELD WITH 
TEXAS DISTRIBUTORS 


TRAVEL AIR and MONOCOUPE 
Solo and Advanced Courses: - 


TRAVEL AIR WAYS CO. 
LOVE FIELD - DALLAS, TEXAS 








one 


INTERSTATE AIR SERVICE, Inc. 


teach you to fly 


ns Eom you for a pilot’s, commercial or transport 
- F * ES x 
pilets © licen: ernment. e 

twenty-five or fifty hour course, with opportunity 
pay as you learn. 


Note to Experienced Pilots: Why Worry 
while flying in adverse weather conditions. 
ENROLL IN OUR SPECIAL COURSE 
for advanced students and pilots in 
Navigation and Instrument Flying 
C. A. HERRICK, Chief Pilot 
Write for complete information. 

220 Front Street, Mineola, N. Y. 
Telephone: Garden City (L. 1.) 5963 


sbe 





North Carolina 


FLYING SCHOOL OF THE 


‘AEMBRY-RIDDL Ee 


MAIL - eY-RIDULE 


LUNKEN AIRPORT, CINCINNATI, O. 


Thorough, painstaking methods are 
responsible for this school’s coun- 
try-wide reputation. Leading fig- 
ures in aviation send students here. 
Ten hours minimum instruction, 20 
if necessary for 1 hour guaranteed 
solo. No bond, only modern planes. 
Noted pilot-designers conduct 
ground school. 


Illustrated Folder on Request 
SQM - Distributors. FALRCRALD 


Virginia 














PITCAIRN AVIATION of 
NORTH CAROLINA, Ine. 


oS eee Se 


10-HOUR FLYING COURSE, conducted at 
Se oo ange Sr toe 
» 2 -, a 4-way flying opera 
by this Company. All-year- school 
employing modern flying equipment includ- 
@ Pitcairn Orowings. No liability bond 
= 
Sales Agents for Challenger Airplanes 


Write for Details 


Land Title Building 
PHILADELPHIA 





Pennsylvania 


PITCAIRN AVIATION of 
VIRGINIA, Inc. 


SS 


nae FLYING COURS lucted 
Richmond’s Munigigal seminal 
| m og OE a way ss field 7 Me oe) 
a x school 
ciodng "Piteair oe a i - i in- 
° liability 
Write for Details 


Land Title Building 
PHILADELPHIA 














PITCAIRN AVIATION of 
PENNSYLVANIA, Inc. 


eh 


10-HOUR FLYING COURSE. 4-way fiy- 
ing field, at Willow Grove, Pa., the largest 
in the East, in midst of ideal flying coun- 
try. All-year-round school. Modern flying 
equipment, including Pitcairn Orowings. 

Reasonable board and lodging near field. 
No liability bond required. 


Write for Illustrated Booklet 


Land Title Building 
PHILADELPHIA 











LEARN TO FLY 


BY ENROLLING IN ONE 


OF THE SCHOOLS LISTED ON 


THESE PAGES 
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CLASSIFIED ADVERTISING 


10 cents a word, minimam charge $2.50, payable in advance. 
Address replies to box numbers, care AVIATION, 250 W. 57th St., New York. 


FOR SALE 





FOR SALE: Wright model H-325 hp., 


motors new, complete with spares 
and tools, $650.00 each. Lee Motor 


o., Collegeville; Pa. 






AVIATION 
November 24, 1923 





15 cents a word if box sumber is used. 





NEW BURD piston rings for OX-5, 10c each. Brand new Hispano 
Stromberg carburetors, complete, $55.00; new type extra strencth ribbed 
wrist pins for OX-5, $1.00; OXX-6, $1.00; Hispano, $1.00. New 
OX-5 magnetos, $60.00. Gasoline level ouses, $2.50, amy depth. Dixie 
converted booster magnetos, $7.50. Air ne., Carle 


ransport Equipment, [nc., 
Place, N. Y. 





FOR SALE: Five absolutely brand new Hammondsport Curtiss OX-5 
motors in original crates, complete with stacks, tools, magnetos, carburetor, 
etc. Box 1081, AVIATION. 





STINSON DETROITER biplane; 325 hours; Whirlwind, 75 hours since 
Wright overhaul. $2,000.00 less motor; $4,000.00 complete. Take new 
production plane suitable training part payment. Cole & Sons Motor Co., 
Carbondale, I 





FOR SALE: Six wings and extra spars for Canuck of JN4-D, two upper 
and four lower. $250.00 or best offer. Need cash to build monoplane. 
W. A. Metzger, 3808 Montrose Ave., Chicago, IIl. 





FOR SALE: New monocoupe—also one with less than 20 hours in the 
air. Can save you money. Murphy Motors, Inc., Indianapolis, Ind. 





IMAGINE tg Sm a 1928 model American Eagle for $1,800.00. Write 


or wire Kerr, Waldorf, Md. 





FOR SALE or exchange for Waco or Travel Air or Eaglerock. three new 
OX-5 motors in original crates. What have you? E . Forner, 503 
Madison St., Jackson, Mich. 





MACHINE SHOP service on OX-5s. Cylinders reground, new pistons, 
pins and rings. Graphite guides and inserted seats installed. Oversize 
pins installed in valve actions. _Main and connecting rod_bearings line 





reamed. New OX-5 parts. Write for complete circular. Heckman Ma- 
chine Works, 4026 W. Lake St., Chicago, IIl. 
FOR SALE: OX-5 standard J-1 in excellent condition. New wood in 


fuselage and wings. Motor has 30 hours. 


Price $1,000.00. Wm. Klingen- 
berg, 212 Dundee Ave., Barrington, Ill. 





FOR SALE: One Waco-nine seaplane. Guaranteed first class condition. 
First $2,000.00 takes it. Wire or write Mid-South Airways, Box 3055, 
Crosstown Sta., Memphis, Tenn. 


ATTENTION, AVIATORS: Valve guides installed on OX cylinders, 
$1.50 per guide. Removable valve seats installed, $1.00. Descriptive 
literature upon request. All work ogame Illinois Flying Co., new 
location, 4 West 4th St., Sterling, Ill. 








NEW LE RHONES 80 and 120 hp., at $100.00 each; 80 hp.. propellers 
$12.00; 120 hp., propellers $20.00 each. avid Basil, 135 Capitol Ave, 
Hartford, Conn. 








FREE COMPLETE primary and advanced flying course with any new 
or used Waco purchased. Buy now and be prepared with sufficient flying 
for cash returns when spring arrives. Robbins Flying Service, Waco Dis. 
tributors, Akron, Ohio. 





WING FOR Ryan Brougham with 220 gallon gasoline capacity. This 
wing is perfect. Has never damag: Price f.o.b., Fort W 
$500.00. Paul R. Braniff, Braniff Bldg., Oklahoma City, Okla. 





HANGARS: ATTRACTIVE pr ition om a number of sizes from 
single plane size to a 100-foot clear span width. All-steel, portable or 
permanent as desired. A wonderful opportunity at this particular time. 
Wire or write The Thomas & Armstrong Co., ion, Ohio. 





HFAVIER MAIL loads necessitating larger equipment release for im- 
mediate cash sale: Fokker J5 Universal—Boeing J4 training—Travel Air 
J4 three-place—Wright motor parts—Miscellaneous equipment—Steel and 
wood propellers. Price on request, Pacific Air Transport, Inc., Oakland, 
Calif. 





TRAVEL AIR type 6,000 cabin m lane with 50 hours service and in 





perfect condition at very substantial discount. Ozark Aviation, Inc., 
Joplin, Mo. 
FOR SALE: OX-5 Jenny in excellent condition throughout... Ship always 


kept in hangar. A real buy $750.00 cash. Box 1095, AVIATION. 





EAGLEROCK newly painted, never cracked. New fabric on fuselage, 
Dual control. Fully upholstered. Rev. 1,450 on ground. Hartzell pro- 
peller. First check $1,550.00 takes it. H. Platt, Box 585, Ortiga, Fila. 





FOR SALE: Licensed Waco 10. Used only in cross country. Never 
mee ee cash. Summit Drilling Co., 923 Kennedy Bldg., 
ulsa, . 





LICENSED CHALLENGER for sale. Special landing gear; gold wings; 
re — ae fuselage. Richard L. Perry, 430 Williams Ave., Hasbrouck 
eights, ° 





PONTOONS, EDO: Used four hours only, Waco 10. Perfect condition. 
Will sell great sacrifice. L. B. Cooper, Woodmere, L. I., N. Y. 


FOR SALE: OX-5 standard in good shape. New fabric last r. 





FOR SALE: Waco 10, OX-5, licensed, good condition. Oversized wheels. 
$2,200.00. Wesley Delbridge, 1209 Avenue B, Flint, Mich. 





USED 110 hp., LeRhone, $98.00. Grade A cotton, 35c a yd. Speed-I-Tex, 
37c a yd. B. H. T. cotton, 4c yd. Grade A imported cotton 45c a yd. 
Sample for 2c stamp. Joe Edeskuty, Jr., Aircraft, 1727-11th Avenue, So, 
Minneapolis, Minn. 





Keller with high 
Has cost about 
Administrator 


FOR SALE: Monoplane, designed and built by P 
safety factor, probable 15 miles hour landing s 3 
$7,000.00. 80 per cent complete. (Patent applied for.) 
wants bid. Dean Urmston, 3515 W. 38rd, Chicago, II. 





Motor turning 1450. Priced reasonable. Dan Benjamin, Centerville, Iowa. 





TWO PLANE hangar as low as $2,500.00 erected. Guaranteed Aircraft 
Hangar Co., 135-04 101st Ave., Richmond Hill, N. Y. 








CURTISS CD-12 motor and two K-6 motors in excellent condition. Best 
offer takes them. Want upper C-6 crankcase and main bearings. 

Box 2787, Miami, Fla. 

ONE LICENSED combination wing Eaglerock in Al condition; dual 


controls. $1,125.00 takes it. Finklea Bros., Leland, Miss. 





FOR SALE: Canuck—built up new in June, 1928. Perfect condition. With 
or without OX-5 motor. Make me an offer, Gerald E. Lindemuth, 148 
Columbia Ave., Vandergrift, Pa. 





BRAND NEW two cylinder 2 hp., Lawrance. 
peller and motor mount $150.00. Roy Pifer, Mansfield, Ohio. 


Complete with new pro 
R. D. 7. 








WOULD LIKE to hear from some one in the vicinity of Cleveland who 
wishes to buy a new plane on a partnership basis. Box 1080, AVIATION. 





FOR SALE: One semi-cabin five-place standard Wright E motor, $975.00. 
Following completely overhauled and rebuilt motors: two OX-5s, $375.00 
each; one OXX-6, $450.00, one E, $475.00. Write Harry B. Crewdson, 
Wyoming Annex, Big Spring, Tex. 





ONE BRAND new Irwin four cyclinder, 20 hp., airplane motor. 
had less than one hour. Located Allenhurst, N. J. 
22 East 79th St., New York City. 


Has 
Laurence Raynolds, 





SWALLOW, OX-5, three-place biplane. Fully equipped, ready to fly; 
less than 200 hours; 80 hours since last overhaul. In excellent shape for 
commercial or pleasure service. Has received best of care—serviced and 
hangared at large airport since purchase. Box 1085, AVIATION. 


FOR SALE: OX-5 Travel Air motor turns 1,600 in air. Ship has had @ 
hours. Looks exactly like new. Will sacrifice for $1,990.00. Extra OX-5 
Hammondsport good condition. $325.00. This motor just been rew 
throughout. C. R. Iseman, Paducah, Ky. 








FOR SALE: Light parasol monoplane suitable for Henderson or other 
light motor. Now has Henderson motor mount. First $300.00 takes it 
Act quick. Wire desopit. Chas. Fasig, Moundsville, W. Va. 








FOR SALE: Waco 10, Curtiss OX-5, equipped booster magneto, Pioneer 
compass, Hamilton propeller. Motor never overhauled. Privately owned 
and not harnstormed. Turns 1,450 on ground. Government licensed. , 
cellent references, flying ability and character. Box 1093, AVIATION. 





FOR SALE: Air mail DH with Allison rebuilt Liberty engine with steel 
hack bearings, stub tooth gears. Cost .00 to have engine fr 
Extra new Ford Liberty engine and complete set of spare parts to 
up another engine. Two propellers, one Curtiss Reed and one wooden. 
Spare wheels and tires. Ship converted for photographic work. will 
sell everything $2500.00 cash. Indianapolis Aviation Co., Indianapolis, Ind. 





$3,000.00 worth of Curtiss Di2 parts for sale or trade for small ship 
NAYS-D carburetor and standard steel propeller hub slightly_ da 
Let’s hear from you—Woldum Auto & Machine Co., Decorah, Lownie: oo 








LIGHT PARASOL monoplane, new Henderson motor; flown 10 hours: 
excellent performance. Great field attraction. Picture and details on re- 
uest. . » epamaaaas at our airport. Pal-Waukee Airport, Inc., Mount 
rospect, " 


THANK YOU for mentioning AVIATION 


FOR SALE: Waco 9, never cracked, fine condition. sete a never 





in commercial work. Always kept in hangar. Good buy. Capper, 
DeWitt. Towa. —— 
BUSINESS OPPORTUNITIES —_ 





STICCESSFUL AIRCRAFT equipment manufacturer will sell busines 
ty a ad partnership.) Other interests necessitate change. Box 
AVIATION. 
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EQUIPMENT WANTED 





WANTED AT ONCE: Velie 70 hp. or similar motor. Must_be in good 
condition. ‘tate lowest price in first letter. Read Aero Service, 220 
Algoma Blvd., Oshkosh, Wis. 





—_—— —_ ° ° ° 

- OX-5 ships eligible for license, without motor. May be in 
WANTED condition or_ n some repairs. Must be cheap for cash. 
- Aircraft Corp., 226 Wolf St., Syracuse, N. Y. 


WANTED: USED OX-5 motors or ts. Also OX-5 crankcases and 
OXX-6 crankcases. Box 782, AVIATION. 


SpoT CASH for OX-5 motors, any condition, also Waco 9 without motor. 
State full details first letter. H. Kohlert Motor Sales, St. Charles, Ii. 











WANTED: CRACKED OX-5 Travel Air biplane regardless how bad or 
one in flying condition. With or without motor. State your lowest cash 
price. Roget G. Mensing, 1218 Jones St., Ft. Wayne, I 


——— . + 
ITED: GOOD OX production ship. Have late model sport Franklin 
= to trade. Might consider straight sale if priced right. Box 
104, AVIATION. 


WANTED NEW production ship; crack-up considered provided price is 
I produc 8 ; “ 

by oe two Anzani motors of 80 hp. Tom Moore, 82 Burgard Place, 
Buffalo, N. Y. 


NTED A small late production commercial airplane. State make, 
bm ation and lowest cash price. Carl Seifert, 25 Harding St., Feed- 
ing Hills, Mass. 














MISCELLANEOUS 





WANTED SEVERAL volumes, any condition, of Simple Aerodynamics, 
by Lieut. Monteith. Printed by U. S. Government, 1920. Please write 
S. F. Harris, 200 E. 47th St., New York City. 





TRANSPORT PILOT with over 3,000 hours experience making 3 to 
South America. Will take ee along who can F Bs gennos into pl = 
Excellent opportunity to get valua experience with g money in sight. 
ae fee who can speak some Spanish. Box 1086, AVIATION. 





WOULD LIKE to have inquiries from parties interested in acting as 
manager of flying clubs for reliable organization to be established in every 
city over 50,000 population. Cash bond from three to five thousand dollars 
necessary. Apply Box 1092, AVIATION. 


HAVE CHRYSLER Red Head roadster, new tires, extras, 8,000 miles. 
Trade for new production job or trade with cash difference. Box 1096, 
AVIATION. 








POSITIONS WANTED 





DESIGNING ENGINEER of flying boats open for position with firm 
pone Ree develop fiying boats or amphibious aircraft. Box 1084, 


LICENSED AIRPLANE and engine mechanic with 200 solo hours de- 
Sires position in any capacity. What are your needs? All inquiries 
answered. Will consider factory job. George Kimball, care J. M. Chen- 
oweth Machine Works, Table Grove, Il. 


LIMITED COMMERCIAL pilot, 20, graduate of Parks Air College, de- 
sires flying position with reliable company in active aviation locality. Ex- 
cellent referencesfi flying ability and character. Box 1093, AVIATION. 


LICENSED TRANSPORT pilot holding airplane and engine license de- 
sires permanent reliable connection. Have over 16 years experience with 
airplanes and motors, airport operation and management, shop manage- 
ment, airplane sales, student instruction, rebuilding, overhaul and con- 
struction, both airplane and motor. Over 2500 hours flying time. If you 
have a first class proposition write or wire, Transport Pilot, 211 N. Curley 
St., Baltimore, Md. 














HIGH GRADE newspaper-man with publicity experience desires permanent 
Position as public relations counsel for established aviation concern. In- 
terested only in distribution of legitimate news material and elimination 
of misleading accounts harmful to industry. Box 1090, AVIATION. 


HELP WANTED 








—— 

EXPERIENCED ENGINEER. draftsman for layout and detail work. 
on opportunity. Permanent position. State srecricnee and salary first 
etter. H. E. Weihmiller, 1001 Miami Savings Bldg., Dayton, Ohio. 


WANTED: DARK room men, skilled in enlarging. Also men used to 
Te | mosaics. Previous knowledge essential. Hamilton Maxwell, Inc., 
5 West 45th St., New York City. 

____ 


AIRPLANE ENGINEER designer and airplane building superintendent 
wanted by an Atlantic Coast manufacturing corporation about to enter the 
airplane field. Designer must haye had good experience in the design of 
oo planes already built, and fully versed in the science and stress 
or meagan Superintendent must have ample actual experience in the 
‘ll ing of planes. Knowledge of amphibions is desirable. All replies 
will be held strictly confidential. Box 1089, AVIATION. 

Se 


WANTED: By major mail contractor—pilot with cross country night and 
ad weather flying experience. Those with less than 2,000 hours flying on 


arger equipment 
1001, AVIATION need not apply. Steady employment, good salary. Box 
Se 

















WANTED FOR winter o i i i i 

+ tion, tran pilots with or without planes, 
J msed planes, without pilots. Good r 
Pilots. Address Box 274, Gettysburg, Pa. 


opportunity for owners and 
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Don’t Miss It—The Chicago Show 
Marks a NEW ERA in 


Aeronautical Activity 


Get your close- -up view of all that is new and worth while in the aeronautical industry at the 
Aircraft Show in Chicago, December 1st to 9th, inclusive. 


The great Coliseum—and the 1st Regiment Armory adjoining—will be the meeting place for 


flying enthusiasts from practically every. corner of the civilized world... Don’t miss it. Chicago © 
has ample hotel accommodations for all. 


‘International | 3 
Aeronautical Exposition 


at the Coliseum, December 1 to 9 


Under the Auspices of the Aeronautical Chamber of Commerce 


While previous shows and exhibitions have been more in the nature of demonstrations to 
acquaint the public of the commercial value of aircraft and air transportation—the Chicago 
Show will go down in history as the first really great BUSINESS show. 


If you are anxious to establish yourself in the aeronautical circles of the day—by all means 
attend the Chicago Show and see the newest creations and meet the leaders of aeronautical 
progress. 


AERONAUTICAL EXPOSITION CORPORATION 
300 Madison Avenue, New York City, N. Y. 























THANK YOU for mentioning AVIATION 























A Sport Waco in inverted flight 


Of Course... 


... you may never feel the urge to fly your 
Sport WACO like this. Still, it’s great to 
| know you have a plane that can do it. We 
| show this picture, not to advocate stunt fly- 
ing, but to emphasize the safety and strength 
and versatile adroitness of a strictly com- 


mercial WACO model. 


THE ADVANCE AIRCRAFT CO........ TROY, OHIO 


———— 
THANK YOU for mentioning AVIATION 
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PIONEER INSTRUMENTS 
ARE STANDARD EQUIPMENT ON 
STEARMAN 
AIRCRAFT 











PASSENGER’S INSTRUMENT BOARD PILOT’S INSTRUMENT BOARD 


HE instrument boards here shown—a good example of 
adequate equipment—are a Pioneer installation on R. C, 


Durant’s Stearman. 


Excellent workmanship is characteristic of Stearman Air- 
craft. This is demonstrated by the Stearman record in commer- 
cial work—as well as by the satisfaction Stearman Airplanes 


have given a long list of wealthy owners well versed in aviation. 


The Pioneer Instruments and equipment named below are 


standard equipment on all Stearman Airplanes. 


Descriptive folders on request. 


AIR SPEED INDICATOR - MAGNETIC COMPASS - STRAINER - ALTIMETER - TACHOMETER 


PIONEER INSTRUGENT COMPAL 
754 LEXINGTON AVE.BROOKLYN NEW YORK 





